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APPEAL BRIEF 

Sir : 

This appeal brief is being filed in response to the 
final rejection that was mailed July 1, 2009. 

(i) Real party in interest. The real party in interest is 
Edoardo Lossa S.p.A. 

(ii) Related appeals and interferences. There are no 
known related appeals or interferences. 

(iii) Status of claims. Claims 1, 3, 4, 7, 9, 10, 13 and 
19 were rejected under 35 u.s.c. §103 (a) claims 1, 3, 4, 
6, 7, 9, 10, 13, 14 and 17-27 were rejected under 35 
U.S.c.§112, first paragraph as failing to comply with the 
enablement requirement and claims 14, 17 r 18, and 20-27 
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Weie re 3 e< =ted under 35 U.S. C. §113. second paragraph, as 
being indefinite. 



(iv) status of amendments. There are no unentered 
amendments . 

(v> Summary of claimed subject matter. Claim 1 points out 
a water vaporization distribution plant having a feeding 
collector (13) and nozzle-holder ramps (15) equipped with 
a series of vaporization nozzles (14). The collectors 
have first tighteners (18) for assembly and blockage of 
the nozzle-holder ramps (15) to the collector (13). 
Second tighteners (24) are provided for assembly and 
blockage of the vaporization nozzles (14) to the nozzle- 
holder ramps (15). The nozzle-holder ramps (15) have a 
square or rectangular section, and the vaporisation 
nozzles (14) are positioned on the nozzle-holder ramps 
(15) using a shaped blocking element. 

Claims 3 and 4 are dependent on claim 1 and point out 
embodiments of claim 1 where the feeding collector 13 
has a series of side openings (23) for inflow feeding of 
water into the nozzle holder ramps 15 and where the side 
openings (23) are arranged at a distance and at a 
constant pitch from on© another. 

Claim 6 is dependent on 1 and points out an embodiment of 
claim 1 that is made of corrosion resistant materials and 
claims 7 and 10 are dependent on claim 1 and claim 9 is 
dependent on claim 7. These claims point out embodiments 
where the nozzle holder ramps (15) have opening for 
housing and fixing the vaporization nozzles (14) and 
where the nozzle holder ramps (15) have threads sections 
on an end for closure of the nozzle holder ramp while 
claim 10 points out an embodiment where the tighteners 
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have a side feeding hole for passage of water. 

Claim 13 is dependent on claim 1 and 14 is dependent on 
claim 13. These claims recite that the tighteners are 
made of corrosion resistant materials and optionally 
have work tolerance that are resistant to the expected 
operating pressures and higher than 50bar. 

Claim 17 is dependent on claim 1 and it points out a 
particular embodiment of the shaped blocking element 
which is U-shaped, and is fixed at a base inside an 
indentation of a hexagonal head of the second tighteners 
and also includes curved tighteners. 

Claim 18 is dependent on claim 1 and it points out an 
embodiment of the shaped blocking element having an 
insertion hole for the vaporization nozzle (14) and a 
tongued terminal part that is inserted and blocked by 
folding in a slit in a second blocking element that is 
perforated and fixed on the second tighteners. 

CI aim 19 is an independent claim which combines claims 1. 
10 and 13. 

Claim 20 parallels claim 14 except that claim 14 is 
dependent on claim 1 and claim 20 is dependent on claim 
19. 

Claim 21 parallels claim 17 except that claim 17 is 
dependent on claim 1 and claim 21 is dependent on claim 
19. 

Claim 22 parallels claim 18 except that claim 18 is 
dependent on claim 1 and claim 22 is dependent on claim 
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19. 

Claim 23 is an independent claim that is a combination of 
claims 1 and 17. 

Claim 24 i$ dependent on claim 23 and it is a combination 
of claims 23 and 10. 

Claim 25 is dependent on claim 23 and points out that the 
second tighteners are made of corrosion resistant steel. 

Claim 26 is dependent on claim 25 and it adds a 
recitation that the first and second tighteners are made 
of corrosion resistant steel by a turning, perforating 
and threading operation. 

Claim 27 is dependent on claim 23 and it points out an 
embodiment of the shaped blocking element having an 
insertion hole for the vaporization nozzle (14) and a 
tongued terminal part that is inserted and blocked by 
folding in a slit in a second blocking element that is 
perforated and fixed on the second tighteners. 

Cvi) Grounds of rejection to be reviewed on appeal. The 
following rejections are being presented for review on 
appeal ; 

I: Should claims 1, 3, 4, 6, 7, 9, 10, 13, 14 and 17-27 
be rejected under 35 U.S.C.§112, first paragraph as 
failing to comply with the enablement requirement? 

II: Should claims 14, 17, 18, and 20-27 be rejected 
under 35 U.S.C.§112, second paragraph, as being 
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indefinite? 

Ill: Should claims 1, 3, 4, 7, 9, 10, 13 and 19 be 
rejected under 35 U. S . c. §103 (a) as unpatentable over 
Weeth in view of Siegler? 
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(vii) Argument. 

I Claims 1, 3, 4, 6, 7, 9, 10, 13, 14 and 17-27 should 
not be rejected under 35 U.S.C.§112, first paragraph aa 
failing to comply with the enablement requirement 

In the final rejection, the Examiner stated that the 
specification fails to teach "expected operating 
pressures" and that this term was used in claim 14 and 
20 . 



The text of claim 14 is as follows: 

14 ■ The water vaporization 

distribution plant according to claim 13, 
characterized in that said first tighteners 
and second tighteners (18, 24) are made of 
corrosion resistant steel by means of 
turning, perforating and threading 

operations, with work tolerances resistant 
to expected operating pressures and higher 
than 50 bar. 

The specification discloses that the claimed 
vaporization water distribution plant is for use in the 
feeding of gas turbines (pagel, line 10) . This 
information may be used by the skilled worker in the art 
to select the proper materials and to understand what 
pressure will be encountered by the apparatus in the 
environment in which it is to be used. In addition to the 
information about the environment of use, the 
specification at page 7, lines 9-11, discloses that the 
apparatus should be "resistant to fluid circulation 
within a pressure range preferably of 70-120 bar". The 
present invention is not directed to the selection of a 
critical pressure and sufficient information was given in 
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the specification to enable one skilled in the art to 
determine, without the exercise of inventive faculty, the 
"expected operating pressures". For these reasons, it is 
requested that this ground of rejection be withdrawn. 

In the final rejection, under the section where 
claims 1,3,4,6.7,9, 10, 13, 14, 17-27 were rejected, the 
Examiner stated that: 

Applicant argues that Weeth and Siegler do 
not disclose "vaporization nozzle" because 
they do no (sic) use the term 

"vaporization." Weeth and Siegler both 
disclose spray nozzles. Applicant's 
vaporization nozzle appears to be nothing 
more than a spray nozzle. In light of 
applicant's argument, it is uncertain how 
to interpret ''vaporization nozzle. 

* * -*■ 

Applicant is required to provide an 
interpretation that should b® given to the 
term "vaporization nozzle" 

Based on the Examiner's comments and the heading 
under which the comments were made, it is assumed that 
the claims have been rejected for lack of enablement 
because of the term "vaporization nozzle". The two common 
English words "vaporization" and "nozzle" have well known 
meanings. Webster's New World Dictionary (1988) at page 
147 6 states that the term "vaporization" is a noun having 
the meaning of "vaporize" which is defined "to change 
into vapor, as by heating or spraying". The term "nozzle" 
is defined by Webster's New World Dictionary (1988) at 
page 929 as "a spout at the end of a hose, pipe, bellows 
etc. by which a stream of liquid or gas may be directed 
and controlled. 

In the patent literature, the term "vaporization 
nozzle" is used to describe devices that transform a 

7 
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liquid into a vapor. Evidence of this use is found in 
U.S. 4, 671, 461 where at col. 3, line 17, the term 
"vaporization nozzle" is used and in WO2009/078293A1 
where the term "vaporization nozzle" is used to describe 
the vaporizing element in. a liquid material vaporizing 
apparatus . 

In the present application, at page 8, line 24, 
the term "vaporization nozzle 14" was set forth and the 
term was also set forth in original claim 3. In addition, 
at page 10, beginning at lines 2 4 and continuing to page 
11 , line 14 the following disclosure was made of the 
structure of the applicant's "vaporization nozzle". 

FIG. 6 shows an assembly section of the 
nozzle 14 of the nozzle-holder ramp 15 in, 
which there is a shaped blocking element 41 
which guarantees a safe positioning of the 
nozzle. In particular/ this element 41 is 
U-shaped, it is fixed in its base 42 inside 
a hollow housing 43 situated in the 
hexagonal head 44 of the tightener 24 , and 
comprises curved elements 45 at its free 
ends, suitable for being hooked to a plate 
46 integral with the nozzle 14. 

FIGS. 7a, 7b and 7c show an assembly 
section of the nozzle 14 of the nozzle- 
holder ramp 15 in a further embodiment. 

[0059] In particular, in this further 
example, there is an assembly section of 
the nozzle 14 of the nozzle-holder ramp 15 
by means of the elements illustrated in 
plan of FIGS. 7b and 7c. In particular, a 
first blocking element 141 has an insertion 
hole 4 9 for withholding the nozzle 14 in 
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direct contact with the cylindrical shaped 
body 28. A tongued terminal part 4 7 ie 
inserted and .blocked, by folding, in a slit 
50 situated in a second blocking element 
48, perforated in the centre, which is 
fixed on the tightener 24. Furthermore, the 
blocking of the tightener 24 is also 
obtained on the hexagonal head 44 by the 
folding of a portion of the edge 48a of the 
blocking element 48. 

The quoted section of the specification provides a 
full and enabling disclosure of the applicant's 
"vaporization nozzle". One skilled in this art would 
readily recognize the purpose of the "vaporization 
nozzle" as described by the applicant is to vaporize or 
change a liquid into a vapor. This concept excludes a 
nozzle that sprays water as such a nozzle is not intended 
to vaporize a liquid. An enabling disclosure of a 
"vaporizing nozzle" has been made and it is requested 
that this ground or rejection be reversed. 



II? Claims 14, 17, 18, and 20-27 should not be rejected 
under 35 U\ S . C. §112 , second paragraph, as being 
indefinite. 

Claims 14, 17, 18 and 20-27 were rejected under 35 
U.S.C.§112, second paragraph, for failing to particularly 
point out and distinctly the subject matter that the 
applicant regards as the invention. 

No mention was made of any other claims than 14, 17, 
18 and 20-27. For this reason, it is assumed that there 
is no rejection under 35 U.S.C,§112, second paragraph 
that has been applied against claims 1, 3, 4, 6 r 7, 8, 9, 

9 
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10 and 13. 

The Examiner, without mentioning any claim stated 
that the claims are generally narrative and indefinite, 
failing to conform to current U.S. practice and that 
they appeared to be a translation of from a foreign 
document and are replete with grammatical and idiomatic 
errors. Wo examples of improper language were identified 
in the final rejection. The applicant filed three 
amendments during prosecution in a good faith effort to 
place the claims in proper form. The present claims have 
been reviewed and it is not seen where any grammatical 
usage makes any claim indefinite. Patent claims are not 
required to have perfect grammatical usage as the art of 
claim drafting is confined to a single sentence 
description of what is often a complex structure or 
series of steps. The statutory requirement for patent 
claims is that a patent claim must particularly point out 
and distinctly claim the subject matter that the 
applicant regards as the invention. It is submitted that 
the present claims meet this criteria. 

The Examiner noted that a broad range or limitation 
in the same claim was considered indefinite- Claims 14 
and 26 were identified as claims that violated the 
principle that one cannot claim a range within a range. 
The language of these claims that the Examiner deemed to 
be a range, within a range is: "with work tolerances 
resistant to expected operating pressures and higher than 
50 bar" . The cnioted phrase is not a range within a range 
as it does not recite two operating parameters where one 
operating parameter is within the other operating 
parameter. The term "expected operating pressures" is 
merely modified by the threshold minimum of "50 bar" 
which is used with a limitation that the pressures are 
all higher than this value. This does not -cause the claim 
to have a range of r for example, "5 to 10 and 4 to 8" 

10 
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which is the type of claim that is identified in 
MPEP§2173 . 05 (c) . 

As noted in MPEP§2173 . 05 (e) , it has long been the policy 
of the Patent and Trademark Office to allow applicants 
for patents a great deal of latitude in how they choose 
to define their invention so long as the terms and 
phrases used define the invention with a reasonable 
degree of clarity and precision. It is believed that this 
standard has been met by the present terms of claim 14 . 

In the final rejection, Claims 17, 21 and 23 were 
alleged to have a double inclusion in the use of the term 
"base" in line 3 and 5. In claims 17 and 21, line 3, the 
term "a base" was used to introduce an element of the 
blocking element as being a part of the blocking element. 
At line 5 P 1 of claim 17, the term "a base" was used to 
point out the U-shaped blocking element has a base and 
the second usage of the term base is uBed to point out 
that the base is fixed inside an indentation. It is 
believed that using the same term twice in a claim does 
not make the claim indefinite. Th requirement that patent 
claims be a single "sentence" leads to some redundancy 
because to the necessity of the recitation of an 
antecedent basis for each term. 

Claims 17> 21 and 23 utilize term "includes curved 
elements" which the Examiner deemed to be indefinite. The 
complete expression in claims 17 and 21 is; 

said shaped blocking element is U-shaped 
with a base and two free ends wherein said 
U-shaped blocking element (41) , is fixed at 
a base (42) inside an indentation (43) of a 
hexagonal head (4 4) of said second 
tighteners (24) , and includes curved 
elements (45) at each of said two free ends 
of said shaped blocking element, said 

11 
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curved elements (45) being adapted for 
being hooked to a plate (46) integral with 
a vaporization nozzle. 

The term "includes' 1 as used in claims 17 and 21 is 
not indefinite because the term "includes" is used in 
connection with the term "and" which refers back to the 
shaped blocking element and the curved elements are 
further described as "being adapted for being hooked to a 
plate integral with a vaporization nozzle". This 
structure is shown in Fig. 6 and when claims 17 and 21 
are read in the context of the specification and the 
drawings, the term "includes" is not indefinite. 

Claims 18 and 22 were deemed to be indefinite in the 
use of the term "a cylindrical shaped body" which the 
Examiner held to be a double inclusion of the 
vaporization nozsle. In the text of claims 18 and 22, the 
terms vaporization nozzle (14) and the cylindrical 
shaped body (28) point out distinctly different elements 
and there is no double inclusion. In Fig. 4, the 
vaporization nozzle (14) is pointed out by the use of an 
arrow to identify a complex structure. The cylindrical 
body (28) is identified as a part of the vaporization 
nozzle (14) . This is consistent with the description in 
the specification beginning at page 8 r line 22 and ending 
at page 9, line 5 where the vaporization nozzle assembly 
is described. Based on the drawings and the 
specification, there is no double inclusion in the use of 
the terms "vaporization nozzle" and "cylindrical body". 

Claims 18, 22 and 27 were rejected because they 
included an additional element which was deemed to be 
improper in that claim 1 recited "consisting of " the 
recited components. Under the terms 3 5 U.S.C. §112, third 
paragraph, a claim in dependent form shall contain a 

12 



PAGE 14/48 1 RCVD AT 8/28/2009 4:23:02 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF«1 ■ DNIS:2738300 * CSID:12123028998 * DURATION (mm-ss):08<50 



08/28/2009 16:18 12123028998 



HEDMAN COSTIGAN PC 



PAGE 



reference to a claim previously set forth and then 
specify a further limitation of the subject matter 
claimed and shall be considered to incorporate by 
reference all the limitations of the claim to which it 
refers. In addition, there is no requirement in 37 
CFR§1,75, that an independent claim be open ended in 
order for a further claim to be dependent the independent 
claim. Thus, claims 18 and 22 are in proper form and are 
not indefinite for adding a limitation to a prior claim 
that uses the transitional phrase "consisting of". 

Claims 18,22 and 27 were rejected because of the 
term "and a tongued terminal part"... "or" ...for holding 
the vaporization nozzle in direct contact with a 
cylindrical shaped body and a tongued terminal part". The 
partially quoted term is used in the following context in 
claims 18 and 22; 

a first blocking element (141) 
which has an insertion hole (49) for 
holding the vaporization nozzle (14) in 
direct contact with a cylindrical shaped 
body (28) and a tongued terminal part (47) 
which is inserted and blocked, by folding, 
in a slit (50) situated in a second 
blocking element (48) , that is perforated 
in the centre, and i$ fixed on said second 
tighteners (24) . 



In the context of claims 18 and 22, the expression 
"and a tongued terminal part"... "or" ...for holding the 
vaporization nozzle in direct contact with a cylindrical 
shaped body and a tongued terminal part", is not 
susceptible of the two interpretations urged by the 
Examiner. The expression "and a tongued terminal part" is 

13 
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located by the following language "which is inserted and 
blocked, by folding, in a slit (50) situated in a second 
blocking element (48), that is perforated in the centre, 
and is fixed on said second tighteners (24)". These 
claims, as read in, context, and in view of the 
specification and drawings, are not indefinite because 
they inform a reader as to what the applicant is claiming 
as the invention. 



The claims comply with the definiteness requirement 
of 35 U.S.C.§112, second paragraph, and this ground of 
rejection should be reversed, 

III: Claims 3, 4, 7, 9, 10, 13 and 19 should not be 

rejected under 35 U.S.C. 5103 (a) as unpatentable over 
Weeth in view of Siegler. 

No prior art was applied against claims 20-27 and it 
is assumed that these claims are free of the prior art. 

The Weeth patent was applied as disclosing a water 
vaporization distribution plant consisting of a feeding 
collector; nozzle holder ramps; a series of vaporization 
nozzles; first tighteners; second tighteners an a shape 
blocking element . There is no mention in Weeth of water 
vaporization as the Weeth device is designed for 
"sprinkling water 11 on crops and not with the conversion 
of liquid water to water vapor. The Examiner has 
characterized Weeth as disclosing what the Examiner 
characterized as "a series of vaporization nozzles 30". 
The actual language used by Weeth fore element 3 0 is 
"nozzles 3o ,r . In addition, Weeth does not use the term 
vaporization nozzle anywhere in his disclosure and 

14 
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instead uses the term "sprinkling means 30" which does 
not even remotely suggest a vaporization nozzle, which is 
recited in all of the claims of the present application. 
Since Weeth is concerned with outdoor agricultural 
irrigation, where liquid water is applied to crops, there 
is no reason why one skilled in the art would consider 
the liquid irrigation system of Weeth in making a water 
vaporization system, which as claimed, which requires a 
vaporization nozzle . 

The Siegler patent is concerned with a sprinkler 
hose having a self winding capability. The use of a 
rectangular hose in such a self winding apparatus has no 
relevance to the applicants 1 claimed vaporization 
apparatus which has rectangular or square nozzle-holder 
ramps (15) . The rectangular sections of the Siegler hose 
are not attached to any type of a nozzle and the 
connections that are made to the rectangular hose are at 
the ends where round threaded connectors are used. There 
is no reason to combine Weeth and Siegler except the 
applicant 1 specification as these references are 
concerned with mutually exclusive apparatuses that 
operate differently. 

The Examiner has cited no authority to support his 
contention that the "vaporization nozzle" recited in the 
claims of the present application is no different from 
the sprinkler or liquid water dispensing nozzles of the 
cited references. The term "vaporization" is explicit and 
definite and it points out a nozzle that transforms a 
liquid to the vapor state. The concept of the 
vaporization of a liquid is well known and there is no 
basis on which one can say that the application of liquid 
water makes obvious the vaporization of the liquid water. 

In the agricultural use of the Weeth apparatus, the 
substitution of a vaporization technique for the 

15 
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sprinkling technique would render the Weeth objective of 
irrigating a crop inoperative as, little, if any, of the 
vaporized water would reach the crops that need water. 
Siegler's self winding garden hose is also intended for 
irrigation of plants and it would also be rendered 
inoperative if it was modified by the substitution of 
vaporization nozzles for the holes in the self winding 
garden hose. 

An unobvious improvement has been disclosed. For 
these reason, it is requested that this ground of 
rejection be reversed. 
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viii Claims Appendix 

1. A water vaporization distribution plant 
consisting of at least one feeding collector (13) with 
nozzle-holder ramps (15) equipped with a series of 
vaporization nozzles (14), in which there are first 
tighteners (18) for assembly and blockage of the nozzle- 
holder ramps (15) with respect to the at least one 
collector (13), and second tighteners (24) for assembly 
and blockage of said vaporization nozzles (14) to said 
nozzle-holder ramps (15), wherein said nozzle-holder 
ramps (15) have a square or rectangular section, and in 
correspondence with said vaporization nozzles (14) there 
is a shaped blocking element for positioning of said 
vaporization nozzles (14) on said nozzle-holder ramps 
(15) - 

3, The water vaporization distribution plant according 
to claim 1, characterised in that said at least one 
feeding collector (13) comprises a series of side 
openings (23) for inflow feeding of water into said 
nozzle-holder ramps (15) which determine outflow 
distribution of water from said vaporization nozzles 
(14) . 

4. The water vaporization distribution plant 
according to claim 3, characterized in that said side 
openings (23) for inflow feeding of water into said 
nozzle-holder ramps (15) which determine outflow 
distribution of water from said vaporization nozzles 
(14) are arranged at a distance and at a constant pitch 
between each other. 

6. (previously presented): The water vaporization 
distribution plant according to claim 1, characterized 

17 
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in that said at least one feeding collector (13) and said 
nozzle-holder ramps (15) are made of corrosion-resistant 
steel . 

7. The water vaporization distribution plant according 
to claim 1, characterized in that said nozzle-holder 
ramps (15) for the feeding to said nozzles are equipped 
with side openings (16) for housing and fixing of said 
vaporization nozzles (14). 

9. : The water vaporization distribution plant according 
to claim 7, characterized in that said nozzle holder 
ramps (15) having first ends and second ends, said first 
ends of said nozzle holder ramps (15) being equipped 
with threaded sections (20) for closure of said nozzle 
holder ramps (15) on said first ends. 

10. The water vaporization distribution plant 
according to claim 1, characterized in that said first 
and second tighteners (18 , 24) include at least one side 
feeding hole (19) for passage of circulating water . 

13. The water vaporization vaporization water 
distribution plant according to claim 10, characterized 
in that said second tighteners (24) are made of 
corrosion-resistant steel, 

14. The water vaporization distribution plant 
according to claim 13, characterized in that said first 
tighteners and second tighteners (18 , 24} are made of 
corrosion resistant steel by means of turning, 
perforating and threading operations, with work 
tolerances resistant to fcho expected operating pressures 
and higher than 50 bar. 
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17. The water vaporization distribution plant according 
to claim 1, characterized in that said shaped blocking 
element is U-shaped with a base and two free ends 
wherein said U-shaped blocking element (41), is fixed at 
a base (42) inside an indentation (43) of a hexagonal 
head (44) of said second tighteners (24) , and includes 
curved elements (45) at each of said two free ends of 
said shaped blocking element, said curved elements (45) 
being adapted for being hooked to a plate (4 6) integral 
with a vaporization nozzle (14). 

18, The water vaporization distribution plant according 
to claim 1, characterized, in that said shaped blocking 
element comprises a first blocking element (141) which 
has an insertion hole (49) for holding the vaporization 
nozzle (14) in direct contact with a cylindrical shaped 
body (28) and a tongued terminal part (47) which is 
inserted and blocked, by folding, in a slit (50) situated 
in a second blocking element (48), that is perforated in 
the centre r and is fixed on said second tighteners (24) . 
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19. A water vaporization distribution plant consisting 
of at least one feeding collector (13) with nozzle-holdex 
ramps (15) equipped with a series of vaporization nozzles 

(14) , in which there are first tighteners (18) for 
assembly and blockage of the nozzle-holder ramps (3.5) 
with respect to the at least one collector (13), and 
second tighteners (24) for assembly and blockage of said 
vaporization nozzles (14) to said nozzle-holder ramps 

(15) , wherein said nozzle-holder ramps (15) have a 
square section, and in correspondence with said 
vaporization nozzles (14) there is a shaped blocking 
element for positioning of said vaporization nozzles 

(14) on said nozzle-holder ramps (15) and wherein said 
first and second tighteners (18, 24) include at least 
one side feeding hole (19) for passage of circulating 
water, said second tighteners (24) being made of 
corrosion-resistant steel. 

20. The water vaporization distribution plant according 
to claim 19, characterized in that said first tighteners 
and second tighteners (18 , 24) are made of corrosion 
resistant steel by means of turning, perforating and 
threading operations, with work tolerances resistant to 
expected operating pressures and higher than 50 bar. 

21. The water vaporization distribution plant according 
to claim 19, characterized in that said shaped blocking 
element is U-shaped with a base and two free ends 
wherein said U-shaped blocking element (41), is fixed at 
a base (42) inside an indentation (43) of a hexagonal 
head (44) of said second tighteners (24), and includes 
curved elements (45) at each of said two free ends of 
said shaped blocking element, said curved elements (45) 
being adapted for being hooked to a plate (46) integral 
with a vaporization nozzle (14) . 

22. The water vaporization distribution plant according 

20 
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to claim 19, characterized in that saici shaped blocking 
element comprises a first blocking element (141) which 
has an insertion hole (4 9) for holding the vaporization 
nozzle (14) in direct contact with a cylindrical shaped 
body (28) and a tongued terminal part (47) which is 
inserted and blocked, by folding, in a slit (50) situated 
in a second blocking element (48), that is perforated in 
the centre, and is fixed on said second tighteners (24) . 

23. A water vaporization distribution plant consisting of 
at least one feeding collector (13) with nozzle-holder 
ramps (15) equipped with a series of vaporization nozzles 

(14) , in which there are first tighteners (18) for 
assembly and blockage of the nozzle-holder ramps (15) 
with respect to the at least one collector (13), and 
second tighteners (24) for assembly and blockage of said 
vaporization nozzles (14) to said nozzle-holder ramps 

(15) , wherein said no23le-holder ramps (15) have a 
square or rectangular section, and in correspondence with 

said vaporization nozzles (14) there is a shaped 
blocking element for positioning of said vaporization 
nozzles (14) on said nozzle-bolder ramps (15) wherein 
said shaped blocking element is U-shaped with a base and 

two free ends wherein said U-shaped blocking element 
(41) , is fixed at a base (42) inside an indentation (43) 
of a hexagonal head (44) of said second tighteners (24), 
and includes curved elements (45) at each of said two 
free ends of said shaped blocking element, said curved 
elements (45) being adapted for being hooked to a plate 
(46) integral with a vaporization nozzle (14) . 

24*: The water vaporization distribution plant according 
to claim 23, characterized in that said first and second 
tighteners (18, 24) include at least one side feeding 
hole (19) for passage cf circulating water. 

25. The water vaporization vaporization water 

21 
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distribution plant according to claim 24, characterized 
in that said second tighteners (24) are made of 
corrosion-resistant steel. 

26. The water vaporization distribution plant according 
to claim 25, characterized in that said first tighteners 
and second tighteners (18, 24) are made of corrosion 
resistant steel by means of turning, perforating and 
threading operations, with work tolerances resistant to 
expected operating pressures and higher than 50 bar. 

27. The water vaporization distribution plant 
according to claim 23, characterized in that said shaped 
blocking element comprises a first blocking element (141) 
which has an insertion hole (4 9) for holding the 
vaporization nozzle (14) in direct contact with a 
cylindrical shaped body (28) and a tongued terminal part 
(47) which is inserted and blocked, by folding, in a slit 
(50) situated in a second blocking element (48), that is 
perforated in the centre, and is fixed on said second 
tighteners (24) . 
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(ix) Evidence Appendix. 
Copy of U.S. 4, 292 ,121 

Copy of WO20O9/078293 Al (first page) 

Webster's New World Dictionary (1988) pp929 & 1476 



23 



PAGE 25/48 ' RCVD AT 8/28/2009 4:23:02 PM [Eastern Daylight Time] * 8VR:USPTO-EFXRF-6/1 * DNIS:2738300 * CSID:121 23028998 1 DURATION (mnws):08-50 



08/28/2089 16:18 12123028998 



HEDMAN COSTIGAN PC 



PAGE 26 



(x) Related Proceedings Appendix. 
There are no related proceedings. 
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[57| ABSTRACT 
A solide/Iiquid admixture is introduced Into an atmo- 
sphere (temperature and reduced pressure) in which the 
liquid is immediately converted to * saturated vapor 
and thus relieved of associated solids, which are with- 
drawn. The saturated vapor is then conducted to a 
RvrfEKce on which it condenses and from which it is 
collected. Suitable apparatus is provided in the form of 
modules, which are efficiently operated in multiples of 
four in a common temperature-stabili7.ing medium. 

39 Claim*, 20 Drawing Figures 
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1 2 

SOLID/UOUtD SEPARATION THnm rrw being cooled to fluid being heated in a manner whfeh is 

ANP APPARATUS THEREFOR STATEMENT OF INVENTION 

-p™^ _ * Economic liquid extraction and liquid reparation 

THE TECHNICAL FIELD from solids are effected In a maimer which taka advan- 

Liquids are separated from solids by vacuum cvapo- of a combination of factors in a way designed to 

ration in a process and associated apparatus which per- incr «ti£ efficiency and economy. The "flywheel" effect 
mit application to such diverse materials as oU-bcaxing ( °f J«9«W evaporating (expanding with cooling) at one 
shale and ordinary household waste (garbage and sew- 10 V 3 * * chamber and condensing (contracting with heat- 

v ws) at the other end of a chamber is used to convey 

BAncmniTKm v t apor C ma ^tained in a saturated condition) completely 

BACKGROUND through a chamber from an inlet to a condensing sur 

Thetc have been many diverse separation methods ^ fr ° m whicn condensate is withdrawn from the 
beyond those normally found in standard texts. Diverse 15 chamber and produced heat is radiated back to the inkt, 
evaporators and dryers have been employed to effect Solid * (associated with influent liquid, which evapo- 
separation of liquids from solids with which they are ral€S m irttroduc tion into the chamber), which are not 
admixed or otherwise associated. supported by the saturated vapor in the chamber, Fall 

Although -distillation" is commonly used in the sense ?"* near thc inJet and m removed from the chamber 
of vaporizing a single constituent from a solution, e g M 20 ""f j* discharge means provided for that purpose, 
in distilling Water, the term is properly applied only u ot>jecl ^ the "vention is to provide a chamber 
where vaporization of a liquid mixture yields a vapor wnerem introduced liquid b (on entry) converted into 
phase containing more then one constituent, and it is fi £turuted~vapor form, in which it is maintained 
desired to recover one of more of these constituents in „ *™ tt ^oiit the chamber other than at the condensation 
a nearly pure state. Thus, the process of separating A * urtner object is to maintain thc cross-sec- 

liquids from solids by vaporizing the liquid is properly tonal flow path and pressure constant throughout the 
referred to as evaporation or drying. chamber. A still further object is to provide a condcns- 

Stone (U.S. Pat. Na 1,996,93$) provides a "Method '"f su ™ c ?„ Bt an end of the chamber remote from the 
of Distillation" and associated apparatus. His operation mle H A . 3tdl ****** is to radiate heat from the 

is designed to be effected at near room temperature and condensing surface or from the chamber end wall (clos- 
at reduced pressure, e,g. 17.363 mm. of mercury. Purifi- *? 4h f- ol 2f t> *° ^ ltt i et additional object is to 

cation of water is thus effected by vaporization and a ^ effect °f evaporating and con- 

condensation. denatng liquid to move saturated vapor continuously 

Andersen (TJ.S. Pat. No. . 2,619,453) relates to a« fc ^ tC the conden « in « «irfcce. Another object 
method for liquid evaporation and solid concentration V° ma ^ ra,ze ^Perature stability throughout each 
The liquid to be evaporated is forceably circulated cnamoer by combmmg modules in a common medium 
through one part of a heat exchanger, in another part of ^w^jl , I^ &,ly . t f"*? nD ,enj Pcnitiire. StUl 
which the vapors are condensed alter having been sub- ^SZ^^ t ^de maintamiog saturated vapor in 
jected to a compression. ^ ***** module at substantially constant temperature and 

Nickeraon (U.S. Pat. No. 3,147,201), like Andersen, 40 ° bjtet3 are app3rOTt from *• foI ' 

refers to "Vapor Compression Distillation ». He pro! loWmS **««>tioiL 

vkdes apparatus which uses natural gravitational .cur- BRIEF DESCRIPTION OF THE DRAWINGS 
rente to remove concentrated solution from an evanora- * • , 

tion chamber, which is very cc^pact^^hWrto « - 1 15 a ^cal cross-section of a module de- 
capachy. A single wu^^^mp?^^ 45 ^^p^essmg a flowable solid/fiquid admixture, 
to raise the solution to the evaporation^ S^berfto J^iLt^^^^T^^^^ of 
lower the saturation temperature^ the solnSa^o o ^Tt^o ^J"?* of ™- , 

ttar^er^ . ^^3^5 s£) reCs to evar^t * 3°' 5 h * Pf*" 1 * cro*>-section of the 

in^Knden^ condensate discharge of the module of FIG- 1 

water from sea water. Water vW betawTted from . -JSS?V* * * f^r** 1 ** ° f a mod *k de- 

sea water info fl rnnfinn i vapor is evaporated from signed for processing a bqnid-conta nina solid. 

«Srs££sSSs£:S - 

densedftom the vapor phase by inS^dngpressore on FmR i?^ ^^^^f ,f r„2", t . 

thaco^ned space. Condensed water fa UteS ^ved! of TO 7 cro9S - 5ectlon of the feedirt « mech ^™ 

bv^L^ef^f ^w , S^ 29) i e,!i S tt e r ap0ra " 0Tl PICJ. 9 is a perspective vjew of part of the feedh™ 
rL-^Tf^rS? ""S ( ? ftW * P luraltt y Of opposite- «c mechanism of FIG. 7. 8 

^^B^^^^r , .^±^^ V£niC ^ , 10 » » ^^"y cross^ection of the 

T r Tt^ J«!^STL Shb ° nng ?MK»itely^ttg sor- feeding mechanism of FIQ. j>. 

v^Ir^nlovaf apet * 0ne for <Va P OTatloil ^ ^aniaeenjss^eetlonofthefeedingmeeh^of 

con^^t^K Nb - 7 - 4 «> b also primarily 65 FIG* 12 is a perspective view of shaped solid fee 
hra ^8?<^W«^froniseawtero r FIO. 13 Is an^omctric view of a divider 

^mZ^T^^ T*^ mG 14 Ss ° P artia,l S' schematic cross-scction of the 

v«es a disbllation system in which heat Hows from fluid solids discharge. 
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as?** ----- i^s^ss 

ift'u - ^ tare control and heat conservation. Also, multiple mod- 

J'^^ * cros^^bon of module 4 showing sup- 10 pics (preferably 4) ate included in a single Sted t 
onc *™ 0^ volume mover S. m a head- to-tail arrangement For the purpose of con- 

- 1! '. cro ?* ectlDn of ch * end of ecrvine energy and maintaining constant temperature 

a module with an alteritabve condensing surftce. - Throughout the following disclosure and claims 

DETAILS „ toUdS and a ° y 0ll ? r matter which ^"ate Irom liquid 

-r^ _ , . _ . . 15 031 e ^Porat!On of the latter are referred to as pyeno, 

Tne present invention has a number of interrelated irrespective of their actual compositwn: 'Who" is thus 
aspects, all of which are substantially based upon a used; herein to indicate a concentrate, 
saturated-vapor chamber with an inlet at one end, an TO- 1 illustrates a module provided for treating a 
oudct and condensation surface at the other end and a ,i< J u3d -"fluent, such as sanitary sewage (including, e e 
substantially-constant cro&s-sectional-free area therebc- 20 human garbage and other household sewage) 

tween. During operation, entering liquid is immediately Alternatively, the liquid influent is of any of oiherdi- 
vaponzed and maintained m the form of saturated verse sc"™* and optionally include? additives, such as 
vapor at a substantially constant temperature and prey- catalysts and stabilizers. The influent is optionally 
sore as it is transmitted to a condensation surface on strained, flocculated or mixed with other fluids. Best 
which it is condensed and from which it passes through 25 ^ su,te *™ obtained by stabilizing the influent tempera- 
a drain from the chamber. Heat from the condensing tUTe priof 10 Pressing. Such temperature is preferably 
surface is radiated back to the feed, where it assists in ? b ° ut room toperaturc (20* C), but optionally varies 
the evaporation of incoming liquid. fr P m ^tow 0* to in excess of 250* C. Processing is 

The size of such evaporation and condensation cham- * effected in a medium vacuum (25 to 10-3 mm 0 f jjg,). 
bers varies over a considerable range. Such chambers InHcent 1, with or without any preparatory treat- 
vary in length from 1 5 to 60 feet (4.6" to \ 93 meters ) rae p ? sses tbr0u « h conduit 2 and nozzle 3 into evapo- 
and in diameter from 4 to 20 feel (1 .2 to 6.1 meters). The fftt0r 4f m wlricn 831 environment is established to main- 
ratio of length to diameter ranges from about 1, prefera- f ^* urated VB P° f condition for any particular influ- 
bly about 2.5, to about 4. The optimum chamber has a ,„ P c ,nflaent * * aucked fro™ nozzle 3 by the 
Ien^hof30fect<9.1.mc4ers) andadia^ " recced pressure throughout the interior of evaporator 
(3.7 meters). Thus, chambers of each of the folio wmt , monw . ntlull 4 res ^ tin « vaporization of influ- 
lengths (in feet) have diameters (in feet) approximately J5L , °T Its ^dwcruxi imo evaporator through 
equal to that indicated parenthetically 15 C4): 16(5)- IS I? 0 ™ 3 WP* tne 5 toward a condensing anr- 
g); 20 00? 22 (8>. 24 26 (10); 2$ (1 1);. 30 (12); 33 ( b* ^ 11 a,M \ ' f«C oon-vapoHzed substance 
36 (14); 40 (15); 44 (16); 4* (17); 52 (! 8); 56 (1% 60 (20}, £ PyCn0) assocwtcd wlth influent toward a collector 
Each of the preceding pairs of dimensions is merely A *s»- a ..■_« ..... 
illustrative of suitable dimensions and is not in any way .JL - J? proerably positioned jit or about the mtd- 
limitabve thereof. The smaller-sized units are useful ™ ?J satu, « ted va P° f P** the influent inlet 
e.g., for disposal of human and other waste materials on i* colidCT5er ;.^ Provided to assist in obtaining aatu- 
ships, whereas the larger iinits^aSe 45 ^'^^ conditions throughout module 4 when the 
use for a sizable municipality. It is * u£ ™25?«1? PlaCOd ^ Operation and » snbsc 
multiples of units having a length of about 30feet rather whfin ? n?r to P*°A»te movement 
than to u$ c modules of a Jara^Tske. 2 saturated vapor from the inlet end toward the con- 

The effected separation by evaporation and conden- x T^^^™^^^ * gating conditions- 
sation ts applicable to a larae varietv of m^riST^r . .^yf^ y»Ppr contacts condenser «, it condenses 
eluding mSy difTer^t types fflS Z S£ 9 ' wh ^ ass ^ ^ drain 10 On condense 

well aTprxxlucing distilled water rr^s^wa^? fLIff VOhn ? u C sh f inks c^mafically from tens 

The modules and/or units are rekrivcW meiensive ^ .^nti^ually making room 

to construct; they require fesk Tcn^«T?o™^^ « f ° r the ^ new ^PCr being formed as the influent 
they are s£pfe? J^^^^^^Svn^ * PTV*™"** iS f dMt « 

current economic conm^iTthey a% ^S^cJve, ™ the evaporator to maintain a saturated vapor envi- 

w^ETir Vdy ^^^ Sth^ro^ 

™^^^ ^t^i?r ,US SO ?T\ to tion at condenser has a flywteeTcffect tlTSSEZ 

End-producto mcludc nch fcrtitaers, minerals, pure vaporization (endottermio reaction)., 
r^d ^cto2 der ' VatiVP3 ' P"»**<*«*- Dissolved ind/or oolloid? «nd%r otlter matter 11 

p vactanes. associated with idfhjent. but not vaporijed: there with. 
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5 4,292;121 
weight of collected pyeno 11 ^Slh^ "^SL^.^ 0 * 1 ^' \ A """-fl**"** Power source (not 

SS£5S£=ttrs.- - S3?® 

Valve 12 isTt^na WW no trough rtOzzIe 3; sveh control is necessary to maintain 

With r*££™\« * ^ * . . or by a computer for optium efficiency with minimum 

a vaive iy wfucb clones when condensation ceases, thus rounded bv liaiud 30. <- * * ..J~~zL 

reduced pressure withm module 4, atmospheric pres- end of each is adjacent above or bdou, rhT Li,, „r 
S^c^d^M^ the 45 C0.den.er end « 

w<^| of condensate m dram p.p. « , s inadequate to positioned throughout liquid filler medium 30 to circu- 

™ l f sh h S t 8 ;; f !^ 2 !° r" r 4 ,2^ * nwumed Whether a single module or multiple modules are 
™o.L ^1« ( L ^ J«»f *e housing of so included ma singte assembly, such ass^yTs irtvLta 

fciC« to SE"^" rf^^*"^ by a I! seo^'y by an insulating K LWhSSl 

Ss^ rt^.Sf "^r .^*? ^ ^' n ?« for ? ™*>les arc included in a smgte assembly, the r£a£ 

passes through one of the legs of Y-frame 21 to the tive inlets and outlets are either^naratelv contonllert or 
outs.de of the module and to a citable some* of ele^ combined in any M^lfsK W SSJ? t£ 
InordertoamM^i-fetw^.t™— , . 33 inlets oT modules facing in the Saroc direction can be 

of tL fltwMth rfl^^^It^^^^ JOmed t °X eU,er - and «»* corresponding outlets can be 
or me nowpath of saturated vapor between nozzle 3 and arranged In the same fashion: this is illustrated in Fia 

wZd7S •"I? 0 *? * ""^ ^ "•^^^vearranU^tTo^whSafl^ 

™ -nLw ( » UJ T° undm 8 raoto . r a* 1 ""o*" "Ousmg «c fed from a common influent line and all condensate 
^T^S' 3 ™ virtually^*- SO is collected in a common drain; such feMMdk 

stant cross-sectional area for the flow of saturated vapor FIG. 17. Any combination of arrangements to ■ inflaanT 
To'feomte oL^^ 0 *^ _ PVcno or condensate l^dl^Kubly a^d 

i»J™~^ SSf!5S? f , e ^P° mtor - ™88«« without departing from the essence of the instant tavW 
instnimentaaon with extremely sensitive sensors is pro- tion. 

omr? ftta2£I? laf ^^fJSTf 0 "* h tanpCt ' 45 Thc Cxhaust Pipe 33 and immediate surrounding area 
2^ to m S^S^ fr ressure P»8« areadvantageously refrigerated along with condensing 

™JL eP=rat«" or to a programmed computer to surface 6. Refrigeration around thTeshausHJipc exit 
maintain a saturated-vapor env,ronment at substantially prevents readily condensable vapor, from pa££ into 
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and through the exhaust pump 27. Any condensation of 

such vapors within vacuum pump 27 may undoly in- ^continued 

c r easc 1 maintenance or such pump. Refrigerant (em- ~ ~~ ~ ~~~~ 4M*^ JSe" 

ployed for cooling the noted surfaces) is condensed by p " ertphdB ' Unit Module 

a heat-pump compressor 3* on influent conduit 2. This 5 fl/mJn > 1,222 JD6 

compressor heats influent 1 on its way to nrazle 3. I CTbic weferVrfay (ra Vd)J 109 

Wbert a beat pump is used, the compression or heat- t^tS ctmim^min^ 439,191 ,oMw 

m 6 cycle is employed to heat influent and the vaporiz- fJSST sow 
mg or cooling cycle js employed to coo! the exhaust Watcr vapor (mVmi n ) 7,056 . { 

outlet and the condensing surface. The positioning of 10 ' fc * tof; " /m ^ <wl/mia) 730,040,890 inoioira 

the coolant is indicated at 35. When pi u raj modules 4 * Va|>ort WSflft fe»dift*mj5 aid Co^aiiw, ^.^hcnnfco ' 
are in head-to-tail position in the same insulating shell, 

the heat-pump compressor in the inlet of one module J** «'lk»-tion of this process in an ecological system 
ndvantageoualy connected to the heat-ptunp evaporator af 5ewa £ c recycling results in kitting pathogens by ex- 
for the condenser of the adjacent module, and vice 15 P»ding them from their own internal osmotic pressure 
versa. This arrangement (shown in FIG. 16) is more Th * process results in producing dean fuel (aseftil in the 
convenient than having a separate heat pump for each operation of the system) and a minimum of non-biode- 
module. gradable gritty waste, which is readily separated. Pycno 

The coolant 35 is advantageously positioned and obtained from virus-containing uiflnent b useful for the 
conveyed through thin walled tubes surrounding and 20 Preparation of vaccines. 

immediately adjacent the exhaust outlet and virtually Each modu, e of the subject 4-module unit accommo- 
covcring the entire back of the condenser. ™ e * H 10.7-ktlowatt (Jew) volume mover 8. A depend- 

The condenser need not be shaped as shown ia FIGS. a?> le fen ^ t > r P e anit * such as that manufactured by Joy 
1 and 6, which are merely illustrative of the preferred Manufacturing Company of New Philadelphia, Ohio, is 
design. In an alternative design the wall 110 at the outlet 25 advantageously employed. 

end of the chamber is substantially flat ami vertical ^ e of a ^-module unit permits maintenance on or 
except for its dish-shaped edges 111 which provide a replacement of any module with a 25-percent reduction 
concave effect from the inside of the chamber. A wall of ,n P^^^on of pure clear water during a brief shut- 
this type has a larger surface radiating heat directly d ° wo Wfth a dependable fan-tvpc unit 8 maintenance 
through the chamber toward the inlet end. 30 snutcJ owns are years apart. 

When such a flat outlet-wall design is used, the eon. ^ slch module has an intake shut-off valve 29 upstream 
denser is advantageousfy also provided m a different of nozzIci 3 on m Qoent line 2 and a cut-off valve 17 on 
form. Such condenser is, eg., constructed of transpar- ^ Py^o discharge pipe 15, as well as a similar valve 
ent thin-walled plastic (or glass) tubing 112 arranged M on the <l»wah*e or condensate drain IS. Each pycno 
within the chamber on or in a clear wall 113 and tranR- 35 ™ 15 empties onto a conveyor belt 37 through an 
parent tempered-flost-glass substantially parallel to the ° uUct I6> 11x0 condensate line 18 of each module emp- 
flat outlet wall ana separated therefrom by about 1.25 ^ mto a re 9ervojr, natural water course or con- 
centimeters. Such tubing may present a vertical cross- dmt 38 ' 

sectional area which is virtually coextensive with that ?"* has a shell .31 of, c,g., reinforced fiberglass 
of the flat outlet wall. By having the tubing and wall 40 mda neat P UII, P» e -«- ft ty-chromc- or coppci^tube heat 
transparent and colorless, heat of condensation pro- exchanger 33, 34, with shells and tubes in parallel or 
duced at its surface is radiated by the flat end wall di- P 811 * of * c ^dividual modules. A single heat pump thus 
rectly through the transparent wall and tubing toward °P«**es between a compressor unit 34 on one module 
the inlet end. Coolant is advantageously conveyed con- and **** cooIant 35 (for ^ condenser) on an adjacent 
tinuously through the condenser tubing. 45 modnfe. . 

The effluent (condensate) and pycno are utilized, 1116 nead of influent 1 at nozzle 3 is determined by o 
sold, discarded, discharge*! or further processed as con- combination of pressure from pump 28 and suction 
ditions dictate. The treatment of products and by- action of vacuum pump 27 Sad fly-wheel effect of con- 
products of this process depend largely upon the nature densing vapor on condenser (L The rate of condensation 
of the influent. 50 is about 300 liters per minute for each unit, as compared 

A water-treatment plan! fox municipal sewage em- Wlth ^fluent-charge rate of about 380 liters per mm- 
ploys a 4-moduIe unit, each module of which is approxi- ute - Regulation of the processing rate is accomplished 
matcly 30 feel long and 12 feet in diameter'. The operat- b ? "ed-»*e control on the influent, speed control of the 
mg temperature within each unit is approximately 20" volume mover 8 and/or pressure adjustment by the 
C Although the theoretically-ideal operating pressure 55 vacuiWn P«n>P *7« Such pump is, e.g., a Kinney KS-13 
is 17.5 mm of Hg, the actual operating pressure is 15.2 vacuum pump (manufactured by Kinney Vacuum Divi- 
ram of He,, thus providing a 13-percent safety factor. A "O" ° r New Y o* Air Brake Co. of Boston, Mass.) 
summary of working parameters is provided by the The Process is conducted completely manually by a 
following table: - trained operator, completely automaticaJly through 

conventional available computerized controls or any 

. ■ ■ ^ired mix of these two modes. Any and all automation 

Dgcnggoa itl JS& lfi ^ v »™ageotisIy accompanied by a manual override. 

C- pB cHyn»c«/dov(i/d)l Svl^ 7^ jT^ ycler ijlt J rior Module 4) is suitably con- 

i»C,T(u2) * ° JjSSS s $ SeS « Sf Lcted ^ C 'S- exhausted stainless steel or aluminum, 

^amms/day (kji/d)! 2.IW^490 S49 1M C 0utcr SnftI1 3 * ■* °^ OOdiventional construction with 

w!S^\l^ QAM} , - 517 ™ moated layer of, e.g.. a minimum of 25 centimeters 

J55 44O000 of polyurethane or equivalent. The interior en dosed 

1.757.193 439.2M cavities (between SheU 31 and each enclosed module 4) 
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required forc£°™v«,^ ffl " °' £5 5 XT'* *° in, ° 

sure over any such liquid 15 equal to or infinites mally as shown in FIG 18 ,,n^ ^./f / - 

( hro "* ho " t *• ° f *<= «1«<1). 10 hoier the 4-module unit, e.g., that sto™ fafTG M 

The chamber of cacfa module 4 is pre-evacoated to The lowest level 42 •-. V 

approximately IS mm of mercury, creating a new 2 tnT^M?* 1 S^Si tSfttnSSS 

ronment. Influent 1 is allowed to enter the chamber at a wide and I B \ JJ ^ 

premeasured rate; as it boils, vapor In the chamb^bc! £ liSTiH. ^ ^ 

causes boiling, and the pressure thereafter remains con- ratory and offices. ^ 

deZ^rf^' y d "*^ e !° vo,wne «°»- When the effluent is water, as in the preceding e*am- 

densatton of the vapcr, shO with constant pressure. pie. the unit is advantageously positioned anorosi- 

ffit r. P .°L t T' rd "^"^ con - 20 «* way the weight of the eHlneiK is sufficient To ope£ 

f^SSS fece *:. As a 5« !ku P v ? ,un ' e »«ver S can, by nte the check vaWe (against atmospheric wsure^nd 

a£d S^Tl^^S™* Y^«*°«o«Ie avoids any need tor j^npmg the SlSSt^ ' 

ISS^JSSS^iS^lT^^^ to <^^~ ^ -orking embodiment, re fer- 

fhB^tan^Sf S?!I mg «T mflnent Cbncwrendy. ence Is made to a number of controls and specialized 

My ?2S ^^densmgcndis^ntir™- 23 equipment Examples of these include, «*TSE£E 

ally reduced in a rata) of 57,670 to 1 as water vapor metallic- film vapor gauges 26, such as a barium fluoride 

radiantly, travelling from condenser wall* to the oppo- vapor density: samplers 39 to teat for methane nndnlh^r 
l£^%S2taE SS' 3> in 3 mn-.niniojtha of oS^S^n^hT^ 
asecond. Coolant 35 (a colorless fluorinated hydrocar- 30 accurate temperature and vacuum r^in^^ccuraTe 
bon refngeranl, eg. trichlotofluorooethane. dichloro- themonuHersMto m<Z, SSfta 

Sn^^i?" S^'f fimlltrcontribme * vacuum pumps 27 with a b^^ureofaoTo 

condeiiration a> that condensed vapor remains in liquid mm Hg for smalt preaanre adjustment; and automatic 
state and ,s remo ved m that form. Influent 1 fe preheated J5 voltage regulator, for a non-flucttLC pow soured 
^ i °" Pr ^ r fi T,US heat » to he 'P «^et the With fdrtber reference to "h?^^gT,istre*£ 
Mffi^^ , wWch P™ 1 " 168 ^ Comment and to FIG. J, At^^TX 

,° oon ?" lc .™ re efC " pressore on the prospective influent in die holding or 
^S^JSl^SSSSS^t!^^ 0f the V ,fluent 13 slom B e taBk *"PPOrts a column of water of approxi- 
vlriS^^ ^ 'I "I 30 ?" 1 ' b ° t ^ 40 m * tel * 1 1 n,etera - A valve 29 and a pumpM are 

^efST^^f 3 P /^ 1 SUC?> ^^n^ T 01- P° sitioned ab0lrt 10 cetera above the level of such pro- 
Sim^ifSf^L? (Mutebly pos.tionEd throughout spective influent. Pump 28 automatically propels the 
d» module chamber) and the various gauges 04,25,2* influent through notde 3 at the desired ra,^s C n,S 

tJi ^S*« by appropriate conventional instrumentation. 

<Jf SSJS 1 ^ ^f^f* 1 ** influent ioc ? ^ ««ycIeTs 45 Pipes X 15 and 18 convey Influent from n reservoir in 
care should be taken to remove any gnt from and to the holding or storage tank to and through nozzle £ 
of the mfluent Such influent is thereafter pyono to conveyor heTt 57 artTcondenSo TrS or 
advantageously, passed through a comminutcr or hy- condnit 39, respectively. . ^ 
s^^J^W^-^ S% 95n,a i r tre ^f cot ^ Compresaor 34 preheats influent directed toward 
^^lf^i B ^ ^^W'ngtorucsjzed for mal SO nozzle 3. Which la manually or automatically adjusted 
mum flow and having sufficient storage capacity to for optimum flow to maintmn a saturated vapor condi- 
maJce availanlc a continuous stream of mfluent to the Hon within module 4. 

iv^SSi ° r hoMi0 « conveniently Influent is vaporized in the module chamber. Heat for 

fttX^ded wltn.a. floating cover with collection grooves evaporation is received radiantly from the Uauificalicm 
on its underside to capture any generated methane gas. 55 at condenser ft S 
Anaerobic, activity should be encouraged. Screenings Powdery residue fall-out 11 is collected in tube 15 
Ttf^^f^^f aPP^We, should-bc removed and removed, e.g., by a screw conveyor 100 therein, 
at a m^etermiued and appropriate rata The influent to which pushes the solids through one- way valve 12 ontn 
*t"?LT * tok ? fr0ttt ^ cenveyri" for dbpo^fo™^^ 

ione, e-g^ through the topof a fUnnel-type device so as 6o estabhshed conditions of temperarure and pressure 
to munmize Inclusion therein of any gas .of sediment within the chamber. 

h^T^ i hC ^y?"' A 10.7 lew fan «, 4 meters in diameter, is capable, in 

E™L * C °? C0^, P res80, : 34 ^ d radiation the rarefied atmosphere of the chamber, of moving 

l^i^iv ^3" ^TT 1 ? f^" 1 " ° f ,n ? uent ? r atcr Vfl P° r rt approximately 140 meters per minute 

fft^ » tliat it boils vxgorously as it 65 (4.8 mph) toward condenser 6, even were Acre no ether 
t vapor is subse- impetus to coadopt vppor frcm nozzle 3 to condenser fi. 

2^?]LT^S•^ , b V denser 6: the condenser The configuration of the far wait at the outlet end of 
ts cooled by radiation, by some conduction and by cool- module 4 facilitate? the collection of water vapor 
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2Si5^3TC t^S^S^Sl RadiaactiiwoMc* gau". such « an Alphas 

denote »tlL conducted" to outlet JO. Most^ tte hear ZSL^TZZS??? "St J"?* "1 above 

of condensation is dissipated by radiatk^ with so™ b«m» required for module 4 and testy -be tali- 

conduction to .he cond£ta B SS i to" . ™^ *** J h 5' 

square meters of surface). The condensate is a comtitu- An *A»!h'n M i .J 

Wning uniform tempore and pressurT^ndS ,j jTmcter^ 33,000 liters per hour against a head of 

within the chamber. M _ . t mwm% 

The space around each module is filled with a me- n^V^L^lZ^^^ *° d " !vcT "<*» d 
dium. such as pure deaerated which 7LLv« Wws through a relatively wide range and at substantial- 
heat from or transmits heat -ftESM^XS P^ssuxe. It * ako.apnbl. of closing off all 
module by conduction and efficiently circulates bv to P mn -iw <m ' . 
natural convection and by strate^y^TtSced m^mSX? '^T** ttTSF^ 
convection 32 to stable and eqS ib^ptS reS^^ ^dilating liquid filler 30, as 

throughout each module so that necessary conditions to A suitable reMBt^p ^ Vj 

maintain saturated vapor therein can be sustained upWw itJ^ P - ' * * < ?? tA3Iier " s!ldc or coiv 

fe also used to remove methane g^c^tS^T coSaK^T^T" 
wa^n^^T "SI* COOle . d J t ° 001 S^S, hydrometers to mca- 

r a ™T^H^„,^L ^H***' Since methane » Samplers 39are conventional devices, to detect vari- 
^T^l^n -, P™"^ conditions and is ous gases in the chamber. to detect vflr>- 

-^^^■g^ffiM SKSfi ^^-teriaUtbata^eaposed to the „ 

chamber from pressure loss when the module is beins Aa vr™** ftt,W t.^.^,, • „" . ' „ , ' 

cl^c d.out. repairer, or otherwise remove from eper 8 v^^£WS^^Sf£^t^ 

A very senaitivu and accurate thermocouple umparn- S^^^^^^S^r^r 

«,"ilr w„.f^ P V th^no-conductivrty gauges com- percent kill ratio due to their internal osmotic nrfcssure 
Ci^,S? d »h«»oooup]e gauges: The alone; such pressure can** fhem T elq^oi a"d ol 
^™^M~. P £ a ™? "Wd response to pressure 55 The process of this invention is thus iseful, "« to 
7^S^^ tamgBa §S 1* ^"fclowed product vaccine from an isolated virua."" *" 

S ™ »:^^rt t0rS - 't^. Wheft P ,UTOl »" oo«btee?ta a single unit, 

T A TC r^^u^^^T^ Wd various alternative arrangements are available for feed 
LS^d^v^AJl^ t ^Sf^r°°? and operate and discharge lines. All such Uncs are optionally Indc 
autom^dev^ All g,ve dx/ferent read.ngs fbr gatca 66 pendent or suitably combined. The arrangement ^shown 

c^ maloi^f^r«?S' T^7 MVe * 8SeS - Mcr " 65 feed supplies influent to an fourmodutespacomriSu 
» y js»» pres»urc arranpanents shown in FIGS. 16 and 17 ore merely 
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ivSr nUTne ™ S 0ther * - «■% -d/or sublime a co^titucn" f solid stock 56, which is 

Tbc example relating to fluid influent involves eniie- Sr'l^Sf^ « raodu3e 1 5 ^ The Process « designed to 
ous material and a process for c sut ** m,a]1 y complete extraction of the desired 

pure water ihere*o^e pre^a^ c^m~^ 5 STT T ^ W * ,C the fit0Ck is 

condition are determined to a large eatcnf™ na ! SH^JS* 0 ^?"? ^ F ° f fecding 
ture of the medium and tbe constituent therein wWc L feedt ^ though this portion of 

vaporized and condensed. The process is equally appH- T 1° a nwR! - UB,fenD exposure 

cable to all sort* 0 f liquid industrial waste*, aimort whh- „ J? 1 , ^ ^ ° f J*** 0 ** 10 condi «ons within the 
out regard to the particular liquid which is bcimz vat*>r- 10 , chamber. Predetermined desired pressure and 

ized and subsequently condensed. Naturally for" li oa Yd* tem P cr ? ture conditions arc preliminarily established for 
Other than water the pressure and temperature condU l^l^ ^ de$ircd con **»** <**n the shaped stock 
tions within each module have to be appropriately 15 be processed. Pressure conditions are established 
fixed. Such is readily accomplished by conventional T ? ^ modll K chfl31lber ™ the same manner as pre- 
determinations that are readily available to the artisan IS v,OU3l y discussed m connection with module 4. Tem- 
When temperature conditions are changed, some P er ^c conations w »tabKshed by heating (if neces- 
chanec may be required in the nature oF the filler me- 3 f 50 L , *! m6 91 in thc surrounding each mod- 
diom in the space surrounding each module. This al$o is AJso * £ e sKaped fitock 56 is beated to the tempera- 

rcadUy accomplished by those skilled in the art from Cl f e which it is to be processed even before it is 
readily -available knowledge. 2 0 char S td 1Dto feeding mechanism SO. Oases are evscu- 

The process is not in any way limited to liquid influ- ated vapors are stabilized under saturated-vapor 
ent Substantially the same process (with minor modal- conditions iu the sanje manner as discussed in conneo- 
cation in structure) is readily applicable to extract from wUh ^ CVc,c - A volume mover 62 is simi- 

sobds a liquid or other substttueut which is vaporusablc !arIy P^v^ed to perpetuate a saturated-vapor eondi- 
and hquifiablc. To provide & way of continuous Intro- 25 lion V^peUing formed vapor toward condenser 63. 
duction of such a solid into a module, a special feeding A rcfr ^ era,icm cycle (heat pump 64, 65) comprises a 
mechanism 50, as shown in FIGS. 6 and 7, is provided. compressor 64 (used to heat solid shaped stock in re- 
The receiving mechanism has three distinct sections: eeivmg conduit 51) and a vaporizer to distribute coolant 
a receiving conduit $1, a discharging conduit 52 and a 65 flf0VI]d exhaust exit 66 and adjacent condenser 63 
space spoal 53. Both receiving conduit 51 and diaeharg- 30 Tbe coolant around exhaust exit 66 protects the vacuum 
rag conduit 52 have internal rifling corresponding to P am P shown) in the same manner as previously 
and constituting a continuation of the double helix 54 discussed m connection with module 4, Similarly the 
(as Shown m FIG. 10) of space spiral 53. [In an altema- coolant adjacent condenser 63 assists in the condensing 
live, but less desirable, embodiment the entire receiving Amotion in the same manner as discussed with regard to 
mechanism has 3 or 4 straight, equal] y^spaced, parallel }$ the operation of condenser 6 of module 4. In fact the 
cracJ^j Support for the space spiral is provided by 4 basic operation or module 59 completely parallels that 
nbs 53 (shown in FIGS. 7, 10 and 11), each of which is of module 4. Condensate 67 from condenser 63 collects 
bound at opposite ends to receiving conduit 51 and to ™ dra ^> in the same manner as condensate 9 collects 
discharging conduit 52. The ribs are advantageously in drai » 10 in the operation of module 4. 
spaced 90 apart around the space spiral. 40 Grooved cylindrical stock 56 is accurately cut into 

r *° procew Solid stock containing a liquid or Standard lengths (approximating the length of space 

uqiuturt>le constituent with this feeding mechamsm, the *pfr*l 53). The exterior surface of solid stock 56 ts 
solid stock must be prepared (cored, extruded, cut by grooved so that the shaped stock rotates at least one full 
lasers or otherwise shaped and radially grooved (to revolution during its passage through space spiral 53 in 
™ u ^ fil "! to r€ceiYui e conduit 51). The grooves 57 45 chamber of module 59. Ridges 59 of receiving con- 
mAjaped stock 56 must match ridges 58 in receiving dait 51 continue th rough the chamber like a space frame 
conamt51. and farther continue into and through discharirinH con^ 

As m the case of liquid influent and the operation of dull 52. ^ axscnarmng con 

module 4, best results are obtained by stabilizing the When shaped stock 56 is introduced into reeeivmn 
temperature and process of module (extractor) 59 prior 50 conduit 51, it is rotated in a manner which pushes before 
to procesRing any solid feed therein. Generally process- it pJug 60. Following each section (as shown m FIG 12) 
nig temperature will not be less than ambient tempera- of shaped atock. a cermet divider 68 is used as a fel- 

TliS^ , ,OWCr - The cermet dividcr b ^ed and externally 

^w^r^lS i N^^«^w«wItWiithe grooved to follow the spiral path through feeding 
chamber of module 59, the mlet and outlet of feeding 55 mechanism 5a Immediately behind the cermet divider a 

!f I P ± S ^y?^ s]ighXly Ion S er th «" mechanism 50. Each length of shaped stock 56 ITS- 

melanism 50, which has an eternal diameter substan- lowed by a cermet divider 68 until the final lenjrth of 

d? fl m^ rt r mC ^ b ° £ ^ interaaI « ock for a 8 iven nin^been ft£ ^char^d At 

S^S^!f ^ C ° ndUit 51 ^ has fl dou " P oinC J « the* process, a spec^^Kted 

ble^ral helical groove corresponding to and matching grooved metal cylinder (plug 60) Js pushed feouS 

m £to*£f? a h^L°Ll reCei " mg Plug feeding mechanism 50 wiih the final length of^d 

rfT^Lr^ JLh •^ b ° t, l tCCeiVm£ wnduit 51 «nd stock 56 immediately preceding it Thus, shaped stock is 
Sj&^ dD V 2 &n LK t0 mCve 8mO0th, y continuously charged through feed m^echVnism 50 in 
^ mreci^^ 65 65 rapid ^ *>r sn exuded a^od « 

WiSftluT^S JSf & -.vi ^. • desired- The chamber of module 59 i. «ealed from ambi- 

h^^l^ -Editions by serious of shaped stoc, 56 and/X 
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m^lf^S e i« tiB L^ 5ti ^ nS th ! Chsraber of cont^ed within inflexible shell 79, which act* as a 

module 59 with any particular shaped stock, a rcpresen- pressure vessel 

f£rt !2? ° f "f 1 ba,Ch . af ™ terifl, " ana " Thc « 3h y sicaJ is of the modification designed to 
™f] v * P *? ^ £ t0 * ^dve solids, ai illustrated m Flo. * The affiT* c-5 
™Hf ^ ^ ' COnt^C,, by com ^ tcr or a 5 by lasers and then fluxed and soaked with oil to suit the 
a Z I ™T' ^ r a *- . . . particular raw material. The cutting of the cylindrical 
Any component of thc sohd stock which is extracted shape is effected by describing a circular oath with a 
therefrom may comprise a vapori*able and condensable l**r beam- the end cuts are made by a bcanTtraveilW 
fraction as well as one or more other fractions. Compo- in a straight line. The prepared shaped stock 56 has two 
nam may be withdrawn from module 59 in the form of 10 "dial helical grooves cut in it Cermet dividers 6B are 
solids, crystals, liquids and/or gases and vapors. It is not flat round pieces with notches 79 to match grooves 57 in 
unusual to have a separation of two different liquids shaped stock 56. Receiving conduit 51 and discharging 
rather than a solid/liquid separation, as in the normal conduit 52 have spiral internal rails or ridges 3S which 
operation of module 4. A liquid or solid discharge may ^ mto grooves 57 of shaped stock 56. These conduits 
be removed through collector 69. When two liquids are 15 aT * placed at an angle which describes a straight path 
separated, one or both may require pumping. It may be through the chamber of module 59. Thc conduits them- 
advantageous, e.g., to have a centrifugal pump 70 in selves only extend a short distance, e.g. several inches, 
collector 69 and a submersible pump 71 for drain 164, each side of the chamber of module 59, but space 
Liquid, a liquid-solid mix or solids may be collected s P ifaJ 53 (stiffened by four parallel fins 55} completes 
in collector ©directly beneath space spiral 53. As pre- 20 feed^g mechanism 50 by bridging the gap between 
vtously indicated, collector 69 may require a pump. receiving conduit 51 and discharging conduit 52 so that 
However, when solids or a mixture of liquids and solids *° tota, » tv of *h* feeding mechanism runs completely 
is discharged through collector 69, a screw mechanism, trough the chamber of module 59. Thc shaped stock 56 
such as that described m connection with discharge pipe 18 P re ferably fed f TO m a higher elevation to a lower one 
15 # may be more appropriate and is optionally provided 25 md is advantageously rotated while sliding down or 
in connection with module 59, Certain vapors may ^versing A® incline. Depending upon thc actual angle, 
liquify on condenser 63 and be removed as in the fluid 5 ? me ™ nimal power is often required to speed up the 
cycle, but still require to be pumped out through drain **** of ^versal through the chamber is in- 
16A depending upon their density. * creased or decreased as desired; it is regulated manually 
Sensors (electric pressure gauge 75, thermal pressure f* by Programmed computer controls, A plug 60 is 
gauge 76 and thermometer 77) often need to be more ! n ?f™ m feftdin 8 mechanism 50 when the process is 
sophisticated in the processing of solid stock than their '^atcd or stopped. This plug has the same diameter 
counterparts in the corresponding processing of liquid * n zJE°? Vc * « shaped charge 56, but is longer and 
influent since, in nearly all cases, gases and/or vapors „ « \? TO T l ° ^chea outside of receiving conduit 
have to be evacuated through exhaust exits 66, As each ' J^™ V" 00 ** 1 chamber to a position which is 
devoided shaped slock is ejected from discharging cor* sev eraj inches beyond the opporitisend of discharging 
duit 52, it is severely fractured and often practically 5? 1 T°. 5tert •** P rocess ' P^B 60 is i**erted 
pulverized when atmospheric pressure slams into its through receiving conduit 511nto this position. It is 
pores and fissures followed by a section of shaped stock 56. The environ- 
As with the liquid process, the solid process is option- 40 SSJ* ^.P^S^ established, proofing 
ally performed in 4 fiip-flop chambers (positUmcd « b *5™ A , C ?™ ct d,vldcr 68 h I**™* behind the first 
shown in FIGS- 16 and XT). SlSw section of shaped stock 56 to seal it off from the follow- 
offset to accommodate receiving conduit'lTS ^^7^ 

charging conduits SX It, like the fluid process, has the 45 EE,? *n rs art th«njOT«m^ fed into 
area surrounding each chamber filled with an7r>oroDri- Ceding mechanism 50 until the end of the run. which 
ate fluid 9, such as a deaerated aq^^hru^ ^has ho1 ^ ^jnomhs. As Shaped stocV 56 
propeller agitators 75 apprOTrSe^^ti^d' a^d to- ^f v ^ h r° u ^^^^ of module 59, it is continu- 
ed in such liquid fbSTSS^eZ Hf* components therein 
assembly is insulated by a shell 79 The eXui^md ba "l ™™me, dripping and/or evsporat- 

65, as is condensing surface 63. Cooling ^3aSSt SSaSI C TST" f being MtraCted 

prevents condensable vapors from uaslinV through thl 7^^. continues through discharging conduit 52 

exhaust pumo fnot ^ho^\^T^^J^Z ^ and ,nto (hc atmosphere, where cermet divider 68 falls 

ringmsuc^umpn^ „ ^1^^^ 

Coolant 65 is condensed by compre^r 64, W ^" 5U . b J ccted to atmospheric pressure, such 

. £ Particularly advanta^Dus™ac^tte^)IuJ process Slf P %v 

so^e^Sk t a?^^ ^ hqucfied « —denser 63, collected in drain 164 and 

-t. boding point to approximately IIS- C Filler 6J is formed continuously by manuTl *£SX!^JEL 
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^^F^ y r^^^^ 8fan ? med fo i ^ ° r densat,on » ^^antly transferred to shaped stock »6 by 

series of batches. When a ran is completed, the long radiation. 

metal cylinder of plug 60 is r^ihserted directly behind Drain 164 is substantially outfitted in the same way as 
the last section of shaped stock 56 and run through Its counterpart in the fluid process, bat it incorporates a 
reeding mechanism 50 until it is substantially centrally 5 pump 71 to remove condensate 67 rather than to rely 
positioned in that mechanism, completely on gravity because of the possibility of rcla- 
Collected natural gas is dried if it contains water tivcly^low densities. This drain empties into receptacle 
vapor. Liquid petroleum removed through collector 69 Si- 
te separated from any solids therewith; gravitational Medium 61 comprises ethylene glycol mixed with 
separation is ordinarily employed for this purpose. If 10 deacrated water and proportioned not to boil below 
any salt crystals are present* they are suitably removed. IBS - C. J 

Separated petroleum' is Used as such or further pro- The same Kinney KS-13pump, refrigerated areas and 

cessed as desired. Condensate 67 is also used as obtained operating principles as used in the fluid process are 

or further appropriately processed. Further processing suitable for exhaust 66. 

is, e.g. f effected in the previously-discussed liquid pro- 15 79 the same as shell 31. 

cess to preserve the integrity of such products, since Lighter oil tractions arc separable from condensate 

many experience serious quality degradation when pro- bv « subjecting sncb condensate to the fluid process 

cessed at high temperatures. Moreover, energy require- ^ establishing appropriate saturated- vapor conditions 

ments of processing in the subject liquid process ore in mod "le 4. 

considerably less. -20 The shaped stock 56 must be accurately shaped, 

The shattered shale residue is usem!, e.g., to backfill grooved and properly treated to fit feeding mechanism 

mines and as road aggregate. 30. 

Many elements for the solid process are the same or Cermet dividers 68 are round discs with notches to 

virtually the same as their counterparts in the fluid accommodate rifling 58 and double helix 54. They must 

process and thus require no further description. A mim- 25 se P* rfttc and aefl l off individual sections of shaped 

ber of the elements, however, are unique. Some of 9U if k 5 ?. fro ? eac * ot *er. They are reusable, 

these, as well as others, are briefly considered. Special spiral cylinder or plug 60 is a permanent rcus- 

Recei vJng conduit 51 is placed on an incline to facili- . cylinder th<rt ** miciimcd to fit feeding raeeha- 

tate conveying Shaped stock 36 (shale) into the chamber , rt mam 50 to _ P** 5 ** 3 therethrough readily- 

of extractor 59. . 30 ™*np 70 * » commercially-available centrifugal 

Discharging conduit 52 receives shaped stock 56 S"!?.?* J* 0 *** pumping a suitable proportion 

irons space spiral S3in the rarifled environment of the , # ^ 

chamber and conveys the shaped stock from the cham- pum P 71 a s,mi,ar to P^P 28 w the fhjid 

ber or module 50 into the atmosphere outside of that „ Pf nl™^^ M . _ . - . , . m 

module, 35 Receptacle 80 is, e.g., a tank, pipeline or sluice for 

Space spiral 51. is stiffened and supported by four *F ofcoUe « Qr * . 

parallel fins 55. Its double helix serves to rotate etated *«ofP*d« Bl is, eg., a tank, pipeline or sluice for 
stock W for optimWdrainage ^^^on^he "ST"* condensate from draitf 164 
ahaped stock travels through^ charn^of rZl 59 . S3 MSST 1 "^'^ 

in the devoidiug process. 40 ,ar J? those dl ? c3osed for * c fltod process. 

The environment of the extraction chamber of mod- aw ^i^ 
ule 59 is established for optimum melting, boiling and- 5! ^LS2?lS ^^^e ™t arranged in 

/or subliming constituent of shaped stock 56 m order ^ WcrFIO 17. Bven though 

to dovoid such ahaned stock rrf T^^t^ZZZ^ mG * 16 and 17 do P ,ct a suitable for the fluid 

^ 45 P^cess, the identical arrangements are useful for the 

crystal Insofar as possible the drippings are removed each module wprovwraiw 

«^toh^£j° re « rtflcle *° ® The mveniion and its advantages are ready y under- 

optionally has wxtmn t a. worm screw or .other device 50 stood from the preceding demotion. It is^arcntr^t 

*ri^^Z*Z$^?j£^r V*""^ °* various ehan^nsayn^^ 

ZStZZZ eerew? I^aS^wS iTiSST ?*" <^P»rt«ng from the spirit and scope offte 

^JL^^J^Tl:", opt^Uy^heated !o facilitate invention or sacrificing its material advantage, The 
^^^Z^X^^n^^^^ proCeSSC * »PPara£s hereinbefore d esC r?bed arc 

to- t^^S^iES^L^ remwematenals pass- 55 merely illustrative of preferred embodiment* of the 
ing through the collector. Shut-off valve «2 (similar to invention 
valve 17) is provided hear the inlet of collector €9. Like I claim: 

^vSnSn^ir ^T^r^i ' ( w , I- A substantially-closed homontaily^ispoeed hoi- 
mover « te *l«c*t always used to assist in tow module having a single chamber with an inlet 
movmg gases and vapors toward exhaust port 66 and ft means and an outlet means at opposite enda, with a 
'SmZ^J** J^^SS ^T 40 ? c ^8^froin substantiany unimpaired path extending from the inlet 
I^^^J^J r^al and nmst therefore means to the outlet means, with discharge means at the 

be dtrected towards exhaust 66 and condenser 63, as inlet end below or downstream from the inlet means. 
wcH as bemg atM^ted-by ccmtrttMous negattve pressure, with vertically-disposed condensing means at the outlet 
The configuration of the fax end of condenser 63 63 end, with means to maintain a substantially constant 
facdrtetea hquifu^ temperature throughout the chamber, with vacuum 

fheiewitn.^derised petrcJenm flows over the con- means (a) to vaporize a component or mfluem intro- 
densing surface to Axma 164. Moat of the heat of con- duced through the inlet means, (b) to maintain a sub- 
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S^KS, KnSr^« £££ r *f ^tially^/^onow ^ul, immersed in 

memary means, separate and distinct from the vacuum 5 diameter, ha vine a sinele ehaniaw^irth »n ~. 
Z^^T m ^^^taming now of and an onto m^afo^^^h a »S 

** single chamber having a substantially circular ^ow^d^^ l^,S?^J^ ^ 

rated vapor wmch is substantial] y constant in a substantially constant temperature throughout the 
crpsa-Bect.ona] ar c « from the inlet means to the chamber, with vacuum means (a) to vaporize a comnc- 
condensmg means and having a length at least as hent of influent introduced through the inlet means ftt 
^eatas its dimeter, ^ maintain a substantially constant pressure throughout 

- - modu * e according to claim 1 wherein the con- ™ the chamber, and (c) to produce and maintain a saturat- 
densing means comprises means to radiam beat of eon- ed- vapor atmosphere of the component throughout said 
denwoon to the tnlct means and thus to influent intro- chamber at the substantially-constant temperature and 
n t ^^° l * h ^ . With supplementary means, separate and distinct from 

. i module according to claim 2 wherein said con- ™ va ^um means, to assist in initiating and/or mahv 
densmg means comprises means to reduce the volume 20 tain S flow of the saturated vapor from the inlet means to 
of satura ted vapor at the outlet end sufficiently to draw *«c condensing means, 

saturated vapor continuously from the ink* end toward chamber providing a flow path for the 

the outlet end when influent is continuously introduced saturated vapor which is substantially constant in 

through the inlet means. cross-sectional area from the inlet means to the 

4w A module according to claim t wherein the vac- 25 condensing means, 
uum means is means to maintain a substantially constant ^ e condensing means comprising means to- radiate 
pressure within the range of from 10-3 to 25 mm of Kg ^eat of condensation to the mlet means and thus to 

throughout the chamber. mfluent introduced therethrough and moans to 

5. A substantially closed module having reduce the volume of saturated vapor at the outlet 

(a) a hollow interior, 30 ^ d sufficiently to draw saturated vapor continu- 

(b) opposed end walls providing an inlet end and an oulv3 V ^ roni the inlet end toward the outlet end 
outlet end joined by a single substantially-cylmdri- when influent is continuously introduced through 
cal horizontally disposed section defining a sub- ft 7* »™ 

5tantiaJly-unifonn flow path which is circular in ,< - \ J*?*^ according to claim 9 encased in means to 
woss-section, the end walls being separated by a t ?* Uate '"J^ medium moans from ambient condi- 
distance which is at least as great as the diameter of Jl 

the cylindrical section, , m A ™>duJe according to claim 9 having an outlet to 

(c) inlet means for introducing influent into the mod- wuro means and combined healing and cooling 
ule at the inlet end, Afk ™« ms » heatm fi "leans coinpriaing means to heat 

(d) vacuum means to vaporize a component of the if"^ mtradUcbd ^Tansh the Inlet means and the 
influent as said influent passes through the inlet f£? g me&ns cam P ri ^ n S means to cool the outlet to 
means into the hollow module and to maintain ™ vacuum means and the Condensing means, 
saturated vapor of the component virtually uni- A ra ° Mle f*^^^ to 9 wherein the cross- 
formly distributed throughout the interior of the S "J" °£ saturated-vapor flow path corns 
module, the vacuum meLs *m££S*Z2m ^ * fP 0 ** ^jrr * circle having a diameter which is in 
^arate^d component from other components of of ttTn^o^Ic^ '° ^ ° 4 ° f ^ kngth 

<e> discharge, means at the inlet end below or down- —tA^^*?**?^ * claim 9 wherein the inlet 
stream, of the inlet means to withdraw fronTthe v> ™TX* mCa,ls for mtroducm « module, 
module non-vaporired components of ^ SLm? £uJ lI^LTIl'T ^converting the 

(f) vertically disposed condensing means to condense S'a^J ntL^ * ^ m0dt **> int ° 
vapor of the component at the outlet end, vapor and pyeno. 

Cg) means to withdraw condensate fronTSe outlet J?* module acc ° rdm 5 * claim 7 wherein the inlet 
end, and * mesn * ^mpnses conduit means for conveying a shaped 

(h) means to regulate the influent to replace saturated " SSSSs t£ Jj^^f^^ solid 
vapor condensed by the condenX meaaTand ' ?a *a at ^ inlfit 

thus maintain a "flywheel- effect to tSw of Jtt^^^ ««)rding to claim 13 wherein the 
saturated vapor from ^the inlet means to the Z*Z ^ ^ 9 haa ^ ^ ^ing the shaped 

denstog means! to the eon- sohd as rt is conveyed through said conduit means. ^ 

7 A mnrinu ™j' . . . _ . ^ . . a lower elevation across said module. 

(liquid. 0 . Kn JcZr,^,7, 8 ^1 ' K J UKi medmoi mean, to assist in maintaining them at 

5h t aSSK^^"* ,0M f^f^'^^ure add encaabd |„ common mean, to 
ugn u» module at tte inlet end. uisulaw the liquid medinm meant from ambient condi- 
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tion$, the plural modules being juxtaposed so that the 
inlet means of each is adjacent the outlet means of an- 
other. 

17. Plural modules according to claim \6 wherein 
jour ; modules are juxtaposed, two above two, m the 3 
liquid medium means and within common insulating 
means so that the inlet means of each is above or below 
the outlet means of the other module having substan- 
tially the same axial vertically-bisecting plane. 

18. A substantially-dosed module immersed in liquid 1° 
medium means to assist in maintaining it at constant 
temperature and having 

(a) a hollow interior, 

<b) opposed end walls providing an inlet end and an 
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25. A module according to claim 24 wherein the 
conduit means is at an angle to both horizontal and 
vertical axial planes of the module and is means for 
conveying said shaped solid from a higher elevation to 
a lower elevation across said module. 

2* Plural modules according to claim S immersed in 
liquid medium means to assist in maintaining them at 
constant temperature and enc^d in common means to 
insulate the liquid medium means from ambient condi- 
tions, the phiral modules being juxtaposed so that the 
inlet means of each is adjacent the outlet means of an- 
other. 

27. Plural modules according to claim 26 wherein 
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cal section defining a substantially-uniform flow 
path which is circular in cross-section, the end 
walls being separated by a distance which is at least 
as great as the diameter of the cylindrical section, 

(c) inlet means for introducing influent into the mod- 
ale at the inlet end, 

(d) vacuum means to vaporize a component of the 
influent as said influent passes through the inlet 
means into the hollow module and to maintain 
saturated vapor of the component virtually urn'- 23 
formly distributed throughout the interior of the 
module, the vacuum means comprising means to 
separate said component from other components of 
said influent, 

(e) discharge means at the inlet end below or down- 
stream of the inlet means to withdraw from the 
module non-vaporized components of the influent, 

(0 condensing means to condense vapor of the com- 
ponent at the outlet end, 

<g) means to withdraw condensate from the outlet 
end, and 

(h) means to regulate the influent to replace saturated 
vapor condensed by the condensing means and 
thus maintain a "flywheel" effect for the flow of 40 
saturated vapor from the inlet means to the con- 
densing means. 

19. A module according to claim 18 encased in means 
to insulate the liquid medium means from ambient con- 
ditions, 

20. A module according to claim 19 having an outlet 
to the vacuum means and combined heating and cooling 
means, the heating means comprising means to heat 
influent introduced through the inlet means and the 
cooling means comprising means to cool the outlet to 

. the vacuum means and the condensing means. 

21. A module according to claim 19 wherein the 
cross-sectional area of the saturated-vapor flow path 
corresponds to that of a circle having a diameter which 
is in the range of from about 0.25 to about 0.4- of the 55 
length of the module. 

22. A module according to claim 19 wherein the inlet 
means is means for introducing liquid into the module, 
and the vacuum means is means for converting the 
liquid, as it is introduced into the module, into saturated 
vapor and pyeno. 

23. A module according to claim 19 wherein the inlet 
means comprises conduit means for conveying a shaped 
(liquid- or liquefiable-component)-contmnmg solid 
through the module at the inlet end, 

24w A module , according to claim 23 wherein the 
conduit means has track means for turning the shaped 
solid as it is conveyed through said conduit means. the 



common insulating 
means so that the inlet means of each is above or below 
the outlet means of the other module having substan- 
tially the same axial vertically-bisecting plane. 

28. A process for separating a vaporizable and liquifi- 
able component from material having plural compo- 
nents and which comprises: 
continuously introducing the material through fln 
inlet into and simultaneously vaporizing the vapor- 
izablc component in an enclosed vaporization rone 
which provides a substantially constant flow path 
of circular cross-section from the inlet to a vertical- 
ly-disposed condenser at opposite ends, 
maintaining ftaid vaporizable component in saturated- 
vapor form virtually throughout the vaporization 
zone, 

conducting the saturated vapor laterally at a substan- 
tially constant and continuous rate of flow from 
said inlet to the condenser, 
continuously producing condensate at the condenser 
end in an amount which substantially corresponds 
to that of said vaporfzable component which is 
present m material concurrently introduced into 
said vaporization zone through the inlet. 
2P. A procesd which comprises: 
introducing a vaporizab lescomponen t-con taining ma- 
terial to the inlet end of a horizontally-disposed 
chamber of substantially circular cross-section hav- 
ing an inlet end and an outlet end at opposite ends 
thereof and having a substantially constant flow 
path, 

vaporudng the vaporizable component on introduc- 
tion of the material into the chamber to separate 
said component from other components of the 
material and to produce a saturated vapor of that 
component throughout the chamber* 
maintaining the saturated vapor throughout the 
chamber, continuously conducting the saturated 
vapor from the inlet end to the outlet end, 
condensing said saturated vapor at a vertically dis- 
posed condenser at the outlet end to produce liquid 
in a purified form and 
withdrawing the purified liquid as condensate from 
the outlet end at a rate substantially equal to that at 
which said vaporizable component is introduced 
into the inlet end of the chamber in the vaporiza- 
We-component-ccn tain hog materia], 
3B. A process according to claim 29 which comprises 
65 maintaining substantially constant the flow rate of satu- 
rated vapor from the inlet end to the outlet end, the 
temperature within the chamber and the pressure within 
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31. A process according to claim 30 which comprises 
radiating heat of condensation from the outlet end to 
the inlet end of the chamber. 

32. A process according to claim 3J which comprises 
withdrawing from the inlet end of the chamber sub* 5 
stance comprised in the vaporizable component-con- 
taining material and not retained by the saturated vapor 
conducted to the outlet end of the chamber. 

33. A process according to claim 32 which comprise* T0 
maintaining the saturated vapor under a pressure within 
the range of from 10~3 to 25 mm of Hg. 

34. A process according to claim 33 which comprises 
maintaining the saturated vapor at a temperature within 
the range of from about 0* to about 2SO" C 15 
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_j P rocess according to claim 32 wherein the 
vaporkable component-containing material is substan- 
tially liquid in nature. 

36. -A process according to claim 32 wherem the 
vaporizable component-containing material is substan- 
tially solid in nature, 

37. A process according to claim 32 which comprises 
withdrawing non-condensable gas from the chamber. 

38. A process according to claim 32 whieh comprises 
heating the vaporizable comrxment-contaming material 
prior to introducing it onto the chamber. 

39. A process according to claim 32 which comprises 
maintaining the chamber immersed in a substantially 
incompressible liquid having a high Specific heat 

m m ■ m * * 
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^J*xh5 San PrB*ci*ee: pop. 44,000 



^rVm**^ OFr nooef <; L now/UU, dim. of 
- + C^SSi cV. be** Ae^Mt of Its kind -rr. 

J A lilnt" Wuoliy ^ « p*. 2 a 

I .itoi pS"^ e wto n ^oxlgM eoraplex 
'*£2Eto jEeut actioni, fedrnja, maHWs, to* of i s 
r T7£l tvOC or form Ot* lit€ return lepTnumted by 

^Sh iST 4 fi LL nocrffcc {cortititurfonw) J flom. 
* 4-.^T roeeif. no* njwtc by Justinian eupptomen- 
L^e^S^ (W «'n p? -^rwi a™, -iiovw 

P^T^^^'a^hort' nuveL, sometimes, ftpeeir, one 
J2L i ouality. bnnaU ov*riy commercial, etc. 

■HKiS vt -liftA*, 4i1ng to pV* the form or character* 
H£* £ moke hr» or like e novel; BpCCif,, to m* (a film 
"fKofonovtl-nw^l'W'ttonn. . 
RS5a pt4a»<*-3te(-5).[lt:»coHovsL,n.l 1a short 
aitiflfy wi th * "JO"™ 1 » Md *ft« n BotuicfU, as any of 

rEJrtwria'a Dcdmsron 2 fiHOftT WOVKL 



L^jT ©r uousiwl; cKange; irirwrvetjon 3 a Smalt, often 
1 * prticle, usually Gar play or adornment uxuMy 

i hA Wbar) * (ME & OFr /faucm&rc < L November < 
n (+ -ftfr < 7): so named as the nmth month of the 
mm rem whit* beean with March J thn r.fnvmth mnhth 
b bavidf 90 8™^- " otf " ' 
dffaw ni | ML .< .tea- on*- of I/nflsw^'riies each .< 
M ] fLCCh. the recitation, pf prayers and the pro toeing of 
on cdiw oW usually to *<xk «m» special favor ; 
ftooVd JdiO cfty in NW RSJPSJfe fo*mn? political & 
i«Dter UHh-lfi* cent): pop. 820,000 

1 n, I MT? nabh < G$i novice < h ncvi&MT, i*rw, freah 
J 1 a person on probation in a reJujcious tfroup or order 
j6daniTOw«;iMopXyte 2 a person new to a'parucaurr' occup*; 
Wtjr, etc; apprenticm brginticr; fcyro — Sf« Amateur . 

tyt'nfl. -v5 ye'O «^/^HfOa {-/*0 ISp < nOt/iKo, 

1 < L (bear) noodtua, new (buU): Mo KOVSLf a novica hvXL 

J {n6\««&d0 city in NB Y^oalavia, oa the. Danube: pop. 

9 (no vittr* H; *viifa'« it, -E Afcl A. (Fr noviciat < MU tiovi- 
f a) the period or Htate of being a. novice b) novtch 2 tta 
s anieDfld u relhpmw onvipfs Ahto, chiefly BriL ncvl'd' 

*BTr t -vo-) [L nw(wK * (c)ocain(e) | 
ft for procaine Alno np- Novocauie 
frnelsk (nfi-vo i«» nyrt!*') «<ty la SC R.8JP.aR. r *d tho 
li Butai pop. 577,000 - ... 

Urak (n«v5 «e bi«kO city in SW RBJ.BJ^ on tha Oo 

v bw) eov.fME < OErtu, skin to ON Goth, OHG no < IB baao 
h>&aw t Lnunc| 1 a) «t the present time; a* this momrot o) 
■oajf 2 At the time referrrd to: then; next /how hb joy bejsan/ 3 
a i tee wy elose to thn preacot; epedf., o) very raunUy: not Cong 
epfrfth/utO /fc n leftiuAt noW o) rcry wson fetlen viihjwt) Ahoy 
■wtei juat nou^ 4 ktoti the situation; with thins* **thw are 
• neTCr * now hnppcneoV Now is oltan used wruVopt 
a? Mfi aifa meaning for empbssis oi to preface or nnumc onbo 
«am fnato look Rett/ —con/, sinon; weeing that /hou; that you 
"^V-n.thepnrwrittJnoe Ahafa ell for now of the prencht 
■ wrrent time /the now eeneratlon/ —ffttarf. tin exclamation 
p"»»nf o) timing, repmnch, ptc Arnar. be carefbll/ 6)"«ympa- . 
g oaocetru etc /n W y, noui' dont worry!/ —no* OOd.thon wu«' 
^Jf'joeMflonjOJy: also now and oiojaUi 

^Jf^lncmJ n. l NaUonnl 0r^nb»t5on for Woman 2 negotiable 

J°0fwjthOTtWftl 

"^wvsya {nou'e ddiO aov. f ME to" odoitu < now ♦ on > doy > 
»nfllx J jn these dny»; nfc the present time ^-lt the imwnnt 

{na^il jov. { n no mnnncr. by OO roeans; not at Bit; npwiie: 

r»cn<n written cn two words {no wny), pronounced with a rifting 
jjgj tod ueed with the force of on btterjectfon Also no>aya / 

^Jf 6 ^wr-n ^-ctO *tv- [ME rtOtMei' < OB nofcewr] nc?t in, 
«. or to any pbjc«, nol anywhere also fCoOoq. or OwUJ raVwhertaf 
-* \" f^e thai i« nonexistent, unknown, remote, etc. 2? aplaoe 

fcJSf. 0 ' obetnrity —nowtem near not by a wide margin 

^J^' {nfiTiwiifl«ir. .atitfi'O adv. (MB rm^Wrfpr < (SB 

ilt • i *?♦ ^ 0T no P 1 * 4 *! nowhere . 

r"™.'^ atf/. desicnaUns or of a Bitbatioo. policy, etc.;that 

J?" to wceesa no matter what measures' are taken. 
lomfij*?™**) *dV> in no mnnncr; noway 

r^lUmll r\ol. Jtn^. nowl < ON notrf, cattle, shin to Of! 
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Novate / nuclear fission 



ij[*y 2. morally injurious: corrupting imwbolesomo 
fr.. ^ i0lK — nox'iovajly aoV. — nojrlouSiioaa n. 



Injury, hurt < noccrc, to 

beulthj injurious /a nox- 
omo -^SW. PfiH- 



no ya«*e (nwK yaoT) ff- (Fr < noyer, to drown < L necor*. to kill (in 
Ll^ to drown): nan MRftno.J q mrtse wecitton ofportone by drown- 
ing nn prnctiecd at Nnntcsa, Franco. HuriTUj thn Rrij^i of Terror 

MO>08 (no's), Alfred l86r>-19Sd: Bnr> poet 

n«t*xtc (naVel) ft: fdim, of t^sal 1 a spout at the end of a hose. 

pipe, hrilawR, etc, br which a Htrcatn of liqu id nr gas may or directed 

and controlled 2 (Stenyl the nose " , 

n.p. nial priua 

Np) Chem. symbol far ncptxnrium 

KP l^tflry Public 

NPft NatV>Ma Public Radio 

KI R A 1 National Itrcavcry Adminietration 2 Nntiarul RiRr AAspcin- 
' tion ' 

NRC 1 ■National Research Council 2 Nuclear Re«ulatbry Commia- 
flSon 

n?3 B<mlzirv> not wfRcient fuade 

Nd 1 tuvoJ atntion 2 nnw ncrict 9 "New Style 4 Novo Scotia 5 

nuclear ahtp 6 nuclear submarine 
NSC National Security Council 
n$f not auffkumt funas" * 
NSF National $ci*ncn Foundation 

NSW New South Wales . • J 

Hii't hot A cbntractod (brnx uend In enmhinotin'n with ccrthin verba 
''faren'c/ ' J * * •'" 

NT 1 New Testament ~S N,drthern T^rripjiry ' 
NTA nitrilotriaccUe add, A white crystalline powder, NICHfOOOH), 



formerly need in deters* hts for rfi» OiodrsradsblH quolHin. hut din* 

continued as a poasible heaHn hasard. 
ntn (enth) tuft- [< (iigvnjtmt. {rlbviOwthJ 1 exprcwin^ tbo ordinal 

equivalent to n 2 of the indefinitely large or small quantity repre- 
- seated by n —10 thn rrth tJaflf** (or;power>- l b m mdefinite 

deRron or power 2 to an extiCrne 
NTP nornMl temperature WGKarid air pressure; (769 mm dT mercury); 

8TP 
nt Wt net wiright 

nu^ -<n6o; nyoo> ft. (Or ny < Senw as- in Hcb nflnl home of the 
thirteenth f otter of the Greek alphabet (K » 



onrpriae/apaeerjienU 
on, as ^enr. ^o7". "to 



nu^ (nffD) hitBjj. an exclamation ypen* to 
- nCqukineonca, raoignntianv etc.. Of a qUi 

• Wlrat7",ett. /;. 
No Bible Nrnnbctn ..... 

nu ance f^oo'ans', nyoW-i noVtiw', nyflB.) n. {Ft <*\iak to tibode j: 
nun <, VL *mjbo,'fdrLnubtff, a-doud^ IE **ncuoVi. T .for. WeUh 
nudd), prop, < base to flow; moisture > nataht J a aKxbt or 

dnHcMtc vnriotion in tone* color, meaning etc; nhaae-df tfiflbrcntfo ^> 
mr'ancod tfA > " " ; : , 

nub rjnuh) a Jvot. of knub t Cat knd^ J 1 a) a hnob or lump 6) n fimnll 
: piece! A2 (GBlloq,l tire- point of a efory or gM of a matter 
nutHSin (nuyin) a. I dim. of owe. J. Al a sinsU or Imperfect ^ar, of 
. Indian com 2 Anything sraaB OT undeveloped [nubbin* of ccnU . . 
rtub*b|n (nub**]) n." [dim, of nub] a aoiall knob or lucnp — nuVbhr, 

nubSb^'-(mS^) >r a^^S>r, -bl-oai corcrcd with aisod fauba. or lurape 
» rouch, knotted emrfaco: nubbly ft.rUtbby fabric/ — nublil- 



n y™V [ML <• X. WtjAaSi the NwWans; < J5r 
ancient Mnip* 
Sea t in £gypt A 3udan .. 



nudom.ln NR Africa, west of the Red 



bavlnc 
. ness n. 
NU"t>4a (nlwTjB 

Pfoubai I region A ancient 

Sea. 1n Egypt a^ Sudan 

Nu bian (-sn) adj. deffUpiatJns- or of Nubia, ita penple, or their ian* 
gues* — O. 1 » native -or mhnbnnnt of Nubia 2 .a B*oup nf Chari* 
Nile languages spoken tn Nubia v . . 

Nubian desert cfci?ort id NHS Sudan, between.tbe Nile * the Red Sea 

nu-bUe (n&hil -bil', 4»lj nyo^'-) aoj. [Fr nufciVc ^ L n4ib/«*. < 
n«dere» to vefl oneself, many < IE base WucK to woo, mnjry > 
Of nympbi, bride, nymph, C«ch.en<w*u\ to woo 11 motnagftflblej 

.. said of a young woman who eeoTne.mnttirc 2 sexually attractbK eejo 

nibl SuMnfl^^lae, nyoo'-T#3l tU* nubU6dwi, dounV, for L ntily 

lus < nub«, a clowfc eec NUANcaJ 1 cloudy} mtetyj Cocgy a qbecum; 

indefinite • ' _ . - * : ... 

nu'ceMus <na s^oe, nyoo.) n_ pi -carV [-fl [ModL < L nweU^ 

dim. o( nux (can- aucuX.nut] 5bt, the .centra] part of «» oypje, 

containing the embryo sac — fn>*eflaf jAoy. . . 
OU.Ctia.tnoo'ke, ny«R»W,^ ^ (-ks).|MK < ML - At 

nuhhA\ Bpinul marrow J 1 the nan*' of the nock 2 ip, insects, the 

backpsrtof the tborex— nuchal adL. 
nu-defar (n«^le or, hyW'-) a^ 1 o/. Bke ot forming a noclevie 2 Of 

or relating to' atomic nuclei fhieleor energy/ 3 of, chamctcrixfcuhy, 

or operated by the use of atomic energy [nuclear weapoca/ 4. of, 

baViru> or InvohHnjf nuclear weapons fnuelMr warisrs/. 
nuclear bomb en atomic bomb or e hydroKen bomb 
nuclear emumlon any of various apecialUod pbotographk emyUa^« 

for recoTdanethe characteristic trocbs of ionising particles 
nuclear energy the energy released from an atom in nuclear r«ae- 

• lions or by rpdioocUve decoy: e*p. the energy relensed in nwh^x 

fission or nudear fusion v., 
onuclear family a bask sncinl unit consuvtlnc of parent* and IHcit 

ehildrsn living in ona hotmehoW; cf/iorrwiam rAxoxy . ~ 
nuclear fission the spinning of the nuclei of atoms into two gar- 
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vaporer / variolous 1476 

tiire floating in the air. *a fog. mist, nr etcam b) any cloudy or 
imperceptible exhalation, « amoke or noxious fumes 2 the rcifwoun 
form of any substance which e? usually a liquid or a Miliii 3 a) any 
substance valorized, tor use in machinery, medical therapy, ntc. o) 4 
mikturn of such a vaporised aub*t«DC* with air, as the nrnJoetve 

SS?Z™ M -?S lo,D CT F !5ff n 4 Br J * Now anything intu'b- 
atanfcnl or worthier S ip/.J [Archaic] a) exhalation* from the atom. 
«ch bebeved to bo harmful to one's health 0} hypochondria or 
depressed spirits (often with dhc) — i* 1 to rjee or Bass off hi the 
form of vapor; evopornta * to give off vapor 3 to indultt in idle Ulh 
or boasting ^vi. vaporize — va'porfcr it. — ^'por laftf 

^RO rC&O (va'pA raft* £ vso/a r*t'0> ft,, pi <«) or El- .< 03 

lit, dim. of vapor*, ntpamboat < Fr uapeur. short tor batxna ft 
vapeut. calqwa of EaruAwnOATj a Large motorW uaed for pubKc 
tTanBportatitm on the canoln of Venice 

va por-Jlpc (va^»i ink) «^ vapoiujus 

va«poMng (va'par in) boaatful, bombastic, <*e. —ft. bofwtfol at 

extravagant talk or behavior 
v^poNah (-JbIi) ho*. 1 Hfca or full of vapor 2 [Archnicl having, or 

Inclined to have, the vapora; in low spirit* 
va-p Of'r*e (vft'par Itf) rT., vi -ixecr, ^zlng to chance mto vapor, ahby 
hcfltinff or spraying -vpTeotf'ia'noci . ^ ' ■ 

va por lzjor (-l'torj ft. a device "for vaporteln** liquida; specif.; ar «n 
atomaxcr, asp. one for creating steam or vaporizing mraWnd-nquid 
for tnediCiBAl porposee o)art macarburetor 
*vapor IOCJC a Mnektog Or &><xh*s of the flow of liquid fuel to on 
mtertiai™ibuatSori engine caused by excnnfllve heat which vapor- 
foaj In the furl lino, fcel i- 



ve-porou* CyS'por oa) *r#. iffi^pomtusj 1 -giving mT op focmini? 
v 5 por . J rl\ of J* 150 * fe 5Sy- * Kim, havTh* the nctore of, or 
characwrlstlc of vapor 4 a) fleeting, tmoubetontinl, farteiM, etc. 
(said of thiiuje. Ideas, etc.) 6) given to such ideas or talk -va'por 
«*|!y Bdv. -va*poroift>ne§a or vaporsja'lfry (-par JurV ti) ft. , 
v^por pressure the prmnira of a vapor in equilibrium with its liquid 

or solid form: aJso called vapor tendon 
Vflpof trflfl CftNTftML 

vaisorty (va'por e) iirjt Vaporous 
va pour fwrf n^ Brit, «tc, wof vapor. . 

*va-bM©(np jfvHhcx'o) <U pt irbB [ So < uoco, cflw < L u^eft 1 (South, 
westj a man who herda c^ttta cowboy . 

VW (vjir) ft. Uttfofc) Qllfyetd .rlinpifH) } Bfcc .thc unltof rcocfcvn 
power, equal CO one tciurtlve volt-ampero 

Iffef*?™^ 1 ^^M 6 ? fariaatfiOr* variation 4v R rkty 5 various 
yA^rauRj-auraJ Jradio) nuig» 




Teidft unit or Unear moaiura equal to 33.33 inchaA (frt67 cctHlm^ 
tar*) 3 a unit of area, the square vara '". 
*ydTBC>tor (vo rak'tar) n. f VMltABiQ ♦ tRR>ACT(X^CB) ^f»l^ 
Cronus ft ^iccmd»ctor j fLodh enpadtor whowt chpajcHande rarito 
with the voltage oppH«l • ' 

Va-rBTBlsr (va ran'o se«> city hvUttex Prtdoah. NB hkHo.'pn ihe 
Oanjff aiDop. 794.000 • " 

Va ' r TO* , 2 < v * an J * « nidraber of ir Scandinavian people ^ho 
I fettled m i Ruima In the 9th cent, and, wider Rmik/ founded the fimt 
Rua«ian dynaaty 

t^jlf oCSftlooako; c. SW ml. (flTO km) . ' 

VJcfor 4cAiBc Charles Vorase) 16o3'IB65; U^. «»tipo B nr. r^owrln 
rranee . 

yaiff;B|Me Jverfc o b?l,W.) art. [ME < MPi < r>oorfabi« s jt V-apt 
ot Hkely to ehangr or viuy; chamjenblo, IboonstoBt. fickle, lluctuat- 
etc. 2 that can be changed "or varied s3 Binl, tendinff to deviaita 
in eome way fraurthe lypei abttrraiit 4'JWTafft. hnvinft no ae«d vnhic 

- — * 1 anything^ ^duingnaWe; eep., a quality or quantity that varies or 
»»y Z « abJWng wind- 3 Attfom- ihart.frir vau&vblb Brxn 4 
Mew* Physicx o) s part of □ nn»tr±aTfi«lcBJ expreBPion that may 
n.-cmma any vahm in a epodffc, related act of values a) a symbol for 
such a pare opposed to constawt" ^voiH-BSblr*^ly or v«r1|.Mbk*-neaa 
ft, — vflrl atily bOV. :•>•- 

varfafofas flrrtcrcsi) rat* an int&rest rate that varies in rdntion to 
.fluctuationB in the market raten of interest, aa over the time period 
,of a loan or mortonge . - ■■ ; . 

variable rate rnoftOage a rnortrart involvibg k loan with a varinbtc 
mtnmat rate ever the period of the loan 

variable alar h atw whoie brighfinaw varies from time to time as the 
rewtt of cause* operatinjr outside the earth's atmosphere: n»9 ccfh- 
fijp {vAJUABUi}, RR Lyras VARuntes r . ■ . •• , 

vart-anen (vert m WO *r, JOPr < L aanwufe < L > ujn7n» ll «m, 
of oartarc. to vaey J 1 the qwiJlty, state, or fact of varyfo^ or tfen> 
▼arlantj a chatqpnf or tendeney to chance 2 degree of chanca or 
difftrancej <hveraenCc; diacrepancy 9 oCficial permission to bypass 
regulations; sped!, penmasioo to make nohrrmformlnr use of eased 

' property 4 an active dJsSfleemcnt; quarrei; dispute 6 AccGUntln* 
tha dmerehec betweoti the actual costs ol production and the 

ment and the e^urncTof^red in support afhk wSSca%teftL*tta 
nuinber of dagmes of freedom of a iryatem: see rwuuj auue 6 5mri«- 
the square of the aUodard deviation -^at rtrtance not in agree- 
.tnent or accord; conflicting > • • 

vaqVant ( ant) «oy. |^0Pr < L variant: naa prec, J 1 varying: dlflet- 
. ent; esp. t differeirt in"Snmr. way from othero of the same kind «r 



°I from fioma standard or type 2 [Archaicf variable; ch«h g *_ 
^^nt 'etoion of a tale, myth; or literary passage, eto? 

i ajtfte act, fact, or procesa of varying;' change or deviation in farm 
condition. Annmrmvo fu» _ / . .' m - 



Wntj 4 A$iron. a cbanw in or dp'vktion from 



Uic mean mobon or orbit of a planet, ftotctlitfl, etc. S W?, 2 
dance 6 BioU o) a dmaation fram toe nsuol or parental typT h 
jtmcture or form p) on organiam showing wch deviation T^ati? 
toe .manner ih -which two or more quatttitica chance relative to«n* 
another a- M the rapotition of a- theme or muffldea 
changes or emberiiah^^t. ; n harmony, rhythm, key, «tcj «p. anv 
Sonfflfi^ repetition* oavetoptog a- single t^mr-var^? 

CHlCKRNrox — vrtH ceKloid' (-oidO 3<tL J 

Wf1h 5!: , { 1 fe < 7 Ar9 "S^ * W<1^ wnceMa (dim. of vahixJ 
■*^-at^' J ZoaL marhed With amall or indistinct ridpes: «nid of eartani 



va^cea (v ar r B afir/) ft. pL of y 

[<L varU, v/srjxJ cOrR&tnto^ farm an enlajfled 



varfjeo- (vnr'o kfl) | < _ T ,._, _ jo<i ,, 

J^^ v b J 1 | ^ or ^P** '^TespTvainV^Nco^a^Ahir 

" »rec. + -gelb] a \ 
theocrotum 



condition of 



vart^co-Cdle (vjv't k<5 sari ft. Ipr« 
thr. v«lna of the upcrm«tic cord in 
VnrJ^*ore4 (vert kd'ard var*-) att Tfi F, poKn*. varied * cou 



Ahcn | of several or many colon 
varf-cos* (vayo koe / ) [L uq rhesus -z oorix teen, oarici*) vartt 1 
1 abnormally and .Irregularly awoUan or dilata? (vtrtco*, vehtfb 
renultarwj from vanenoe vems /ucricosn ulcer/ ' 

"JS&ttSSP -^-^oJ^^lavaHcose 
V H^oTvardE M) 1 .'"f^w of being variety* 7 pi 

rarjj^tjeftjy (.kat'a me) ft), pft -mm*. JvaRioo- -tomy | the aorglcal 
esteimon of a tfaria, esp. nf <* varicose vein 

dirmratit co I ore; votiegrttod ^ changed; idtored — v/BfVdni- «jy 

varf-afaala (vcr 7 * a g»r, var*-) HL -taotod, gating [< L voriKgam, 
pp. mMwrie^ore < varius: aae vart| 1 to rnaJta watted in appearance 
by duTereneea H ? tn colors i to give variety to; dfvmalfy 

vaijl-etaar«ftl (-Id) eo?. 1 marked with diFfarrat eomra m spots, 
varicd?olvartu^^ Cre * 8 hovta * ^rt«y ia oharactar, form, eta4 

var^n thsn (vcr'c a g^ehan, var'.V a 1 a variegotoig of hsing 
variegatod 2 dtversity or variety in clwractcT or appaarancBi specif- 
varledtoloration. . . ■• 

Vfiif/^f <vcr'ft er, var'-) ft. o porson who vaafvoi* . 

vn-ri-aftal (va rfo t«i; a^. 1 of; connoctod with; or c)mrtetorrtm> ■ 
variety 2 constitafang a. distinct variety? apeclf.; designating a wtae 
that benra Uu, name of the vnrujty of grape from whichlt tilmfo - 

-it. a variatnt wine ^vajiToftaMy 3<te 

va rl-ejty (v, jr, t») n. r pt -(iloo XFr tWieW * L aorieoxs j ' 1'tha atate 
or qiialrty ofl bojng variouB or vnriud; absencs of monotony or eame- 
ncaa 2 a dtfferetrt form of some thing, cafadjtidtv or quality;- sort; 
kind [utjndics of clotb; 3 a oumb*u-of different thlngs thoughtof 
together: collection of varied ihimm /aoor»«t^of item* in the att$c/ 

•4 (Chrefly- Brit^ ctCr] srtort /cv VAEUBTrntow a.o) £iot looacly, a 
group havmg crwraotorartane of Its own within a species or subapc- 
ciaB; s^chvision nf a spedeB b) Bat v variant farifi'of .Wild«ptarrbi 

- thnt Finn, bexvn recogni&ed Oa n troa tason rsnMng balAW RU taped**, 

even ftongh it may have been brought under cultivation: a^g-i cab- 
bage (ifrajMicn oferdveo var. •enpetataj c)Zoob any" af a 'group of 
wWcly separated varinnta within a aingle Interbreeding popuiatfen 
, ~~oa% of or in a variety ahow • * t* 1 *- * 

Variety meal meat othar'than flenb; Kpccrf t any of.the edible organs. 
'ta the Hvbt, kidrteya. heart, etc. . t"- 

Variety a haw a show, as cm tolavfolon or ma nightclub, made up 4 of 
■cttffeTeTrt Hndn of acts, as eomfc skfta,: songs* dancea, etc Sec also 
vAUDsvii.Lr 

wvArlety atone a retail etore that sella a wide variety of relatively 

amnfl and taeKpenaiim ttains • i "• ' ■ ' _. 

varfl-form (vafa fOrm'. v^) adf. varied ih form; having various 
"forme ." <•' ■" 

vb rib«Dtq>ler {var?e 0 kuplar. va^) n. fvAWOfus) + eourupx j s 

• fadlo-frequancy tranaformer constetinir of a movabte eou vntran a 
fixed eoll 

vaurijcMA. (va i 

on L nanus, * 

eruptions, IrhUuding lazuJlpox 

aj»dhor*pox 

va rio lar (.!ar) 4«& varidloub • . *. • • "I'bSL £.+mat 
varji ola (ver'c dT) ft. [Fr < ME. !>a^a. ^ VXbToM n ^*^I^ 
daprassloiu as on aomc parts of an lndcet 2 ^fr™ 77 

• tphe rules in varioBte • ■ -•*» • — 




-oro) a miid fonn of varioht cacurring a-1 ^KSi^SMrfz^i 
variola, or-amrtllpox • ■ ™ * 
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